PCX 



WORLD INI ^LECTUAL PROPERTY OTGANIZATION 

Intemational Bureau 




I NTCRNA-nONAL APPUCATON PUBLISHED UNDER THE PATE NT COOPERATION TOEATY (PCX) 



(51) International Patent Classiflcation ^ : 

C07D 213^5, 257/04, Al 
231/12, 401/12, A61K 31/17, 31/44, 
31/41, C07D 213/40, 307/38, 277/28, 
233/54, C07C 311/Zl, C07D 333A20 

(21) Internatiottal AppUcation Number: PCT/JP95/01982 

(22) Intemational Filing Date: 29 September 1995 (29.09.95) 



(11) International Publication Number: 
(43) Intemational Publication Date: 



WO 9M05S9 

11 April 1996(11.04.96) 



(30) Priority Data: 
9419970.0 
9506720.3 
9514021.6 



4 October 1994 (04.10.94) GB 
31 March 1995 (31.03.95) GB 
10 July 1995(10.07.95) GB 



(71) Applicant (for cdl designated States except US): FUJISAWA 

PHARMACEUTICAL CO.. LTO. [JP/n>]; 4-7. DosiorZ!^ 
J-cnome. Chuo-ku» Osaka-shi, Osaka 541 (JP). 

(72) Inventors; and 

(75) Inventora^AppUcants (for US only): TERASAWA. Takeshi 
l^/JP]; 1625-302. Matsugaokanakamachi. Kawachinagano- 
shi, Osaka 586 (JP). TANAKA. Akira [JP/JP]; 9-1(^302 
Nakano-cho, Takarazuka-shi. Hyogo 665 (JP) CHIBa' 
J^^^IF^^^' Nakatsuji^ho, Nanilshi. Naia' 

630 (JP). TAKASUGI. Hisashi [JP/JP]; 3-116.10. Mozu 
Umcbta, Sakai-shi. Osaka 591 (JP). 



(74) Agent: SEKI, Hideo; Fujisawa Pharmaceutical Co.. Ltd.. Osaka 
SE32 (JPjf^^"^ 2<home, Yodogawa-ku. Osaki-shi. 



(81) Designated States: AU. OA, CN. HU. JP, KR MX RU US 
European patent (AT, BE. CH. DE. DK. ES. FrJ GB.' Gr! 
rr. LU, MC. NL. PT. SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the i 
claims and to be republished in the event of the receipt of 
amendments, ' 



(54) Title: UREA DERIVATIVES AND THEIR USE AS AC AT-INHIBITORS 
(57) Abstract 

Urea derivatives of fonnula O 
(I), wherein RMs a group of 



Kih Wherein R' is a group of TT 

formula (1) (in which R^ is «1 /r-ti * m M MU-»3 a\ L (l^ 

aryl which may have suitable R"^- (CH2 ) n"?*C-NH-R (I) R*-Y-(}- -U (] 

sub$tituent(s), or heterocyclic io ^S^^ 

group which may have suitable R ^^^"^ 

substituent(s), and Y is bond, 
lower alkylcne, -S-, -0-. (a) 
-CH-. ^ONH-, (b). (in which 0 

R7 is lower alkyl). -NHSChs II , . ••W-rn- 

•SO2NH-. .S02NHCa or U (a) V (b) 

-CONHSO2-): or thiazolyl. -C- '7 

imidazolyl, pyrazolyl, pyridyl. R 

SX'ri.i>::Sg.^h^^^^^ 'ow. „M. lower a..ox.ao,.,MM. 

have suitable subsUtuent(s) or heterocyclic group S sSSti.^^^ heterocycl.c{lower)allcyl. RJ is aryl which may 

salt thc^of Which useful as a I the t^T^? T^^.:^^^^^^^^^^^^^:''^ 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States 
applications under the PCT. 



AT 


Austria 


AU 


Australia 


BB 


Baibados 


BE 


Belgium 


BF 


Buikina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brmzil 


BY 


Belanis 


CA 


Canada 


CF 


Cencra) African Republic 


CG 


Congo 


CH 


Switzerland 


CI 


cote d'lvoire 


CM 


Cameroon 


CN 


China 


OS 


Czechoslovakia 


cz 


Czech Republic 


DE 


Gennany 


DK 


Demnaik 


ES 


Spain 


n 


Finland 


FR 


France 


GA 


Gabon 



paity to the PCT on the front pages 



GB 


United Kingdom 


GE 


Georgia 


GN 


Guinea 


GR 


Greece 


HU 


Hungary 


IE 


Ireland 


IT 


Italy 


JP 


Japan 


K£ 


Kenya 


KG 


Kyrgystan 


KP 


Democratic People's Republic 




of Korea 


KR 


Republic of Korea 


KZ 


KaiAtwian 


U 


Liecfatensiein 


uc 


Sri Lanka 


W 


Luxembourg 


LV 


Lttvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


MadagaKar 


ML 


Mali 


MN 


Mongolia 



pamphlets publishing international 



MR 


Mauritania 


MW 


Malawi 


NE 


Niger 


NL 


Netherlands 


NO 


Nofway 


NZ 


New Zealand 


PL 


Poland 


PT 


Pomigai 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


SE 


Sweden 


Si 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


US 


United Stales of America 


uz 


Uzbdcistan 


VN 


Viet Nam 



WOM/10559 



PCT/JF9S/01982 



35 



- 1 - 
DESCRIPTION 

UREA DERIVATIVES AND THEIR USEAS ACAT-INHIBITORS 

5 TECHNICAL FIELD 

This invention relates to new urea derivatives and 
pharmaceutically acceptable salts thereof which are useful 
as a medicament. 

10 BACKGROUND ART 

Some urea derivatives have been known as acyl-CoA : 
cholesterol acyltransferase enzyme (hereinafter, ACAT) 
inhibitors, for example, in U.S. Patent Nos. 4,473,579 and 
4,623,662, EP Patent Application Publication Nos. 0354994, 

15 0399422 and 0512570 and PCT International Publication Nos! 
WO 91/13871, WO 93/24458 and WO 94/26738. 

DISCLOSURE OF INVENTION 

This invention relates to new urea derivatives and 
pharmaceutically acceptable salts thereof which have an 
inhibitory activity against AOVT and an advantage of good 
absorption into blood on oral administration, to processes 
for the preparation thereof, to a pharmaceutical 
composition comprising the same and to a method for the 
prevention and/or treatment of hypercholesterolemia, 
hyperlipidemia, atherosclerosis or diseases caused thereby. 

One object of this invention is to provide new and 
useful urea derivatives and pharmaceutically acceptable 
salts which possess an inhibitory activity against ACAT. 

Another object of this invention is to provide 
processes for preparation of said urea derivatives and 
salts thereof. 

A further object of this invention is to provide a 
pharmaceutical composition comprising, as an active 
ingredient, said urea derivatives and pharmaceutically 
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acceptable salt thereof. 

Still further object of this invention is to provide a 
therapeutic method for the prevention and/or treatment of 
hypercholesterolemia, hyperlipidemia, atherosclerosis or 
5 diseases caused thereby in human beings or animals, using 

said urea derivatives and pharmaceutically acceptable salts 
thereof. 

High levels of blood cholesterol and blood lipids are 
conditions which are involved in the onset of 

10 atherosclerosis . 

It is well known that inhibition of ACAT-catalyzed 
cholesterol esterif ication could lead to diminish 
intestinal absorption of cholesterol as well as a decrease 
in the intracellular accumulation of cholesterol esters in 

15 the intima of the arterial wall. Therefore, ACAT 

inhibitors are useful for the prevention and/or treatment 
of hypercholesterolemia, hyperlipidemia, atherosclerosis of 
diseases caused thereby such as cardiac insufficiency (e.g. 
angina pectoris, myocardial infarction, etc.), 

20 cerebrovascular disturbance (e.g. cerebral infarction, 

cerebral apoplexy, etc.), arterial aneurism, peripheral 
vascular disease, xanthomas, restenosis after percutaneous 
transluminal coronary angioplasty, or the like- 

25 The object urea derivatives of this invention are new 

and can be represented by the following general formula 
(I): 



30 



0 

1 II 

1 1 



(I) 
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wnerem 



is a group of the formula : 



(in which 

is aryl which may have suitable substituent (s) , 
or heterocyclic group which may have 
suitable substituent (s) , and 

C 

Y is bond, lower alkylene, -s-, -o-, =c"- 
-CONH-, -N-CO-, (in which r7 is lower 

alkyl), 

-NHSO,-, -SO2NH-, -SO2NKCO- or -CONHSO2-J 



or 



thiazolyl, imidazolyl, pyrazolyl, pyridvl, thie^v^ 
furyl, isoxazolyl or chromanyl, each of which ma^ have 
suitable substituent (s) ; 
r2 is lower alkyl, lower alkoxy (lower) alkyl, cycloalky^ 

ar(lower)alkyl which may have suitable substituent '(s) 
^ heterocyclic group or heterocyclic (lower) alkyl, 
R is aryl which may have suitable substituent (s) or 
heterocyclic group which may have suitable 
substituent (s) , and 
n is 0 or 1. 

The object compound (I) of the present invention can 
be prepared by the following processes. 
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Prnress (1) 



Rl-(CH2)p.-NH 

(II) 

or a salt thereof 



10 



15 



o=c=n-r3' 



(III) 

or a salt thereof 



0 . 

2° Rl-(CH2)n-N-C-NH-R2 



25 



(I) 

or a salt thereof 



30 ^ 

R- 



(11) (iv) 
or a salt thereof or a salt thereo: 
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formation of 
ureido group 



10 



15 



25 



O 

R^-(CH2)n-N-C-NH-R3 

(I) 

or a salt thereof 



0 

20 R^-(CK2)„-N-C-NH-r3 

2 



R 
(la) 

or a salt thereof 



30 



oxidation 
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- { CH2 ) p -N-C-Nr>R^ 



R- 



(Ib) 

or a salt thereof 



wherein 

R-, K^, r2 and n are each as defined above, 
r| is pyridyl having two lower alkylthio and lower alkyl, 
and 

R^ is pyridyl having two lower alkylsulf onyl and lower 
alkyl; pyridyl having two lower alkylsulf inyl and 
lower alkyl; or pyridyl having lower alkylsulf onyl, 
lower alkylsulf inyl and lower alkyl. 

The starting compound can be prepared by the following 
processes . 



Process (A) 

25 



30 



CK3-C-P J-CN 
(V) 
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0 



\CH-../ 

y \ 



(VI) 




(VII) 

or a salt thereof 



20 



© 



25 



H2N-NK2 

(VIII) 
or a salt thereof 
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(IXa) 

or a salt thereof 
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r1 - CN 

(IX) 

or a salt thereo: 



reduction 



r1 - CHO 

15 

(X) 

or a salt thereof 



20 



- OH 



25 



{XI ) 

or a salt thereof 



30 



(XII) 
or a salt thereo- 
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(Xa) 

or a salt thereof 



- B(OH) 



15 



(XIII) 
or a salt thereof 



20 



(XII) 

or a salt thereof 



25 



30 



(Xb) 

or a salt thereof 
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- 10 



r1 - CHO 



(X) 

or a salt thereof 



i) R^-NH- 



(XIV) 

or a salt thereof 
ii) reduction 



R^-CH2-NH 



(Ila) 

or a salt thereof 



wherein R-*-, R'^, and R^ are each as defined above, 
is lower alkoxy, 
R^ is lower alkyl, 
Rg is aryl which may have suitable 

substituent (s) , and 
X is a leaving group. 



5 



Suitable pharmaceutical ly acceptable salts of the 
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Object coniDound (i) =r^» 

(^J are conventional non-toxic salt^ ;,«w 
may include a salt th ^ ' "° 

....U „eta. 3au ,e.,.. 30..^ 3aU. po LI 7 I-^" 
etc.:, an alkaline earth metal ^alt a ^.T^ ' 
^a^nesl™ salt, etc., an a^enl., saU a U^t 
organic .ase. ,0.- example, an organic a:„l„e " - t V 
.ethvlamlne salt, r>yri,.„. salt, pl„li„e salt. 

ethanolamine salt. tri#>fh^,«^- 

triethanoiamme salt- dir.u-i«>,«„ ^ 

salt, N,«.-.i.en..let.ylenediamine salt, ^t"' '^''''^"^"^ 

an inorganic acid addition salt ,e.g., hvdr^^Moride 

. hydrobromide, sulf;itf> r^v,^ u ■ " ^"^oriae, 

c.trate, methanesulfonate, benzenesulfonate 

toluenesulfonate t^tr- •■ . ■, ^ ' 

onare, etc.,; a salt with a basic o- acidir 

-no^acid ,e.,., at,i„i„e, aspartic acid, ^l^alirald. 



.n the above and subse-^ent descriptions of th» 
P-e nt specxacat.on, suitable examples and illc-tr'at^o- 
Of .he various definitions which the present inve^or 
"tends to include within the scope thereof a^e ex;ra<'„ ■ 
ih detail as follows. explamec 

The term "lower" i <? tic^^w • ^ , 

6. preferably 1 to I ^ rbo, at T ' '"^"^ ' 
provided. "^"-"^ otherwise 

The terE "higher" is used to inrend a ar„.,. ^ ■ 
-o 20 caroon atoms, unless otherwise prov<ded ' 

suitable "lower alkyl" and "lower alicvl -noietv ■ 

;-erms "ar .lower, aUyl", "i„„er al.oxyaow.;,al. ""an:' 

onr:nT^tT"r^^" """" 

navmg i to 6 carbon acom(s), such as rrethvl eth.^ 
propyl, isopropyl. butyl, isobutyl, sec-butyl. «rt!b-:;i. 
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pentyl, tert-pentyl, hexyl, and the like, and in which more 
preferable example may be C^-C. alkyl. 

Suitable "lower aikylene" may include straight or 
branched one such as methylene, ethylene, trimethylene, 
tetramethylene, pentamethylene, hexamethyiene, 
methylmethylene, ethylethylene, propylene, and the like, in 
which more preferable example may be C1-C4 alkylene and the 
most preferable one may be methylene. 

Suitable "lower alkoxy" and "lower alkoxy moiety" in 
the term "lower alkoxy (lower) alkyl" may include methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, t-butoxy, 
pentyloxy, t-pentyloxy, hexyloxy and the like. 

Suitable "cycloalkyl" nay include cyclo (C3-C7) alkyi 
(e.g., cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, 
etc.) and the like. 

Suitable "aryl" and "aryl moiety" in the term 
"ar (lower) alkyl" may include phenyl, naphthyl and the like. 

Suitable "halogen" may include fluorine, bromine, 
chlorine and iodine. 

Suitable "leaving group" may include acid residue, and 

the like. 

Suitable "acid residue" may include halogen as 
exemplified above, and the like. 

Suitable "heterocylic group" and "heterocyclic nciety" 
in the term "heterocyclic (lower) alkyi" may include 

unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyciic group containing 1 co 4 nitrogen 
atom{s), for example, pyrrolyl, pyrrolinyl, imidazolyl, 
pyrazolyl, pyridyl, dihydropyridyl, pyrimidinyi, pyrazinyi, 
pyridazinyl, triazolyl (e.g., lH-1, 2, 4-triazolyl, 4H-1,2,4- 
triazolyl, lK-1, 2, 3-triazolyl, 2H-1, 2, 3-triazolyl, etc.), 
tetrazolyl (e.g., IH-tetrazolyl, 2K-tetrazolyl, etc.), 

6 cC • 7 

saturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyciic group containing 1 to 4 nitrogen 
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atom,s). forexainple, pyrroUdinyl, imid.zclidi.yi 
piperidyl, piperazinyl, etc.; 

to 4 -terocycUc group cont^ln.no I 

to4„.ero,.n ato.,s). for example, indolyl, iso-ndolyl' 
-doUnyl, indoUzlnyl, benziMidazoIvl, au^.o-yl 
isoquinolyl, indazolyi, benzotriazolvl, eVc •" ' 

„ „K ^ " 8-„e*erad ,„ore preferablv 3 or £- 

mentoered) heteromonooycUc group containing l 
a-.,3. and . .o 3 nitrogen a.o..,, .or el Lie JaT!:; 
isoxazolyl, oxadiazolyl (e a 1 ? ^. * ^^^-oiyl/ 

oxadiazoiyl, 2, 5-oxadiazolyl, etc, etc.; 

saturated 3 to 8-„embered Imore preferably 5 or 6- 
Me^bered, hetero«nocycUc group containing I « , exyge- 
ato.,s, and 1 to 3 nitrogen ato.,s,, for exano-e." 
morpholinyl, sydnonyl, etc.; 

unsaturated condensed heterocyciic group contain<-g i 
to 2 oxygen ato^.s, and 1 to 3 nitrogen atom,s,, fo- 
example, benzoxazolyl, benzoxadiazolvl , etc • 

unsaturated 3 to 8-membered (mo^e .preferably . 6- 
me^ered) hetero-onocyclic group containino 1 a'su^ur 
ato.,s, and 1 to 3 nitrogen atc.,s), for e^a.^ole 
tn.azolyl, isothiazolyl, thiadlazolyl (e , ,\ 
thiadiazolyl, 1,2,4-thiadiazolyl, 1, 3, 4-thiadiIzoly, 
1,.,5-thiadiazolyl, etc.), dihydrothiazinyl, et- ■ 

saturated 3 to 8-n,eBbered (more preferablv s'or 6- 
membered) heteromonocyclic group containing 1 'to ^ s-'fu- 
atoms) and 1 to 3 nitrogen aton,(s), for example," " ' 
thiazolidinyl, etc.; 

unsaturated 3 to 8-.embered (more preferably 5 o^ 6- 
membered, heteron^onocyclic group containing 1 to . su^'u^ 
atom(s), for example, thienyl, dihydrodithiinvi, ' " 
dihydrodithionyl, etc. ; 

unsaturated condensed heterocyclic grouc ccn.a^n-.^ . 
tc 2 sulfur atomis) and 1 to 3 nitrogen atom'fs), fo^'""" ' 
example, benzothiazolyl, benzothiadiazolyl, • 
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unsaturated 3 to 8-membered (more preferably 5 or 6- 
membered) heteromonocyclic group containing an oxygen atom, 
for example, furyl, etc.; 

saturated 3 to 8-membered (more preferably 5 or 6- 
5 membered) heteromonocyclic group containing an oxygen atom, 
for example, 4H-2, 3, 5, 6-tetrahydropyranyl, etc.; 

unsaturated condensed heterocyclic group containing 1 
to 3 oxygen atom(s), for example, chromanyl, isochromanyl, 
methylenedioxyphenyl , etc . ; 
10 unsaturated 3 to 8-membered (more preferably 5 or 6- 

membered) heteromonocyclic group containing an oxygen atom 
and 1 to 2 sulfur atom(s), for example, dihydrooxathiinyl, 
etc. ; 

unsaturated condensed heterocyclic group containing 1 

15 to 2 sulfur atom(s), for example, benzothienyl, 

benzodithiinyl, etc. ; 

unsaturated condensed heterocyclic group containing an 
oxygen atom and 1 to 2 sulfur atom(s), for example, 
benzoxathiinyl, etc.; and the like. 

20 Suitable "protected amino" may include acylamino or an 

amino group substituted by a conventional protecting group 
such as mono (or di or tri ) aryl (lower ) aikyl, for example, 
mono{or di or tri) phenyl (lower) alkyl (e.g., benzyl, crityi, 
etc. ) or the like . 

25 Suitable "hydroxy protective group" in the term 

"protected hydroxy" may include acyl, mono (or di or 
tri) phenyl (lower) alkyl which may have one or more suitable 
substituent (s) (e.g., benzyl, 4-methoxybenzyl, trityi, 
ere. ) , trisubstituted silyl [e.g., tri (lower ) alkylsilyl 

30 (e.g., trimethylsilyl, t-butyldimethylsilyl, etc.), etc.], 

substituted (lower) alkyl (e.g., methoxymethyl, 
ethoxymethyl, etc.), tetrahydropyranyl and the like. 

Suitable "acyl" and "acyl moiety" in the term 
35 "acylamino" may include 
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Carbamoyl; Thiocarbamovl; 

Aliphatic acyl such as"lower or higher alkanoy: (e g 

octanovl" "^"^^^^^^P-oP-^oyl. hexanoyl, heptanoyl, 

octa 1, nonanoyl, .ecanoyi, undecanoyl, dodecanoy' 
trxdecanoyl, tetradecanoyl, penradecanov^ hexad.J - 
-Ptadecanoyl, octadecanoy. .onadecano;;,' "r::^^ 

Icwer or higher alkoxycarbonvl (e a n,o^K 

'^'-"lyj. (e.g., methoxycarbonvl 
ethoxycaroonyl, t-butoxycarbonvi, -oentvlnv. 
heptyloxycarbonyl, etc.); " ^^■'^'y^°^i'"-^°nyl^ 

lower or higher al.ylsulfonyl (e.g.. .ethyl sulfonyl 
ethylsulfonyl, etc.); =>"J-ionyi, 

lower or higher al.toxy.ulfcny: ,e.,., nethoxysulfonvl 
.thoxysulronyl. etc.,; cycle (lower, aUylcrJnyl , 
cyclopentylcar.o„yl. cyclohexylcar.o„yl. etcj J 

Aromatic acyl such as 
"oyl (e.g., benzoyl, toluoyl, naohthoyl, etc ,• 
araower,al.a„oyl ,e.,., phenyl (lower.aUanoyi '.e g 
Phenylacetyl. phenylpropanoyl, phenylb.tanovl 
Phenylisobutanoyl, phe.nylpentanoyi , phenvlhexarov 
naphthyl, icwer, auanoyl <e.g., naphthyla^tyl 
naphthylpropanoyl, naphthylbutanoyl, etc.), etc )• 
ar, lower, ai.enoyl ,e.g., phenyl dower, alkenov^ ii' 
pneny propenoyl, phenylbutenoyi, phenyl.etha; yioyf' ' 
Phenylpentenoyl, phenylhexenovl , etc ) 
naphthyl ( lower, alicenoyl (e.g., naphthvioroce^oyl 
naphthylbutenoyl, etc.), etc ) • ' " " ' ' 

- (lower, al.oxycarbonyl fe. g.'; 'p.e.nyl Uower, al.oxvcarbony ^ 
(e.g., benzyioxycarbonyl, etc.), etc.]; ' 
aryloxycarbonyl (e.g., phenoxycarbonyl, 
naphthyloxycarbonyl, etc.); 

aryloxy(lower)alkanoyI (e.g., phe.noxyacetvl, 
phenoxypropionyl, etc.); 
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arylglyoxyloyl (e.g. , phenylgiyoxyloyl , naphthylglyoxyloyl, 
etc. ) ; 

arylsulfonyl (e.g., phenylsulfcnyl, p-rolylsulf onyi, etc.); 
or the like. 

5 

Suitable "substituent" in the rerre "aryl which may 
have suitable substituent (s) " and "ar (lower ) alkyl which may 
have suitable substituent (s) " may include lower alkyl as 
exemplified above, lower alkoxy as exemplified above, lower 

10 alkenyl, lower alkynyl, mono (or di or tri) halo (lower ) alkyl 

wherein halogen moiety and lower alkyl moiery are each as 
exemplified above, cyclo (lower) alkyl, cyclo ( lower) alkenyl, 
halogen as exemplified above, carbcxy, protected carboxy, 
hydroxy, protected hydroxy, aryl as exemplified above, 

15 ar (lower) alkyl wherein aryl moiety and lower alkyl moiety 

are each as exemplified above, carboxy (lower) alkyl wherein 
lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di (lower) alkylamino wherein lower alkyl moiety is as 

20 exemplified above, amino (lower ) alkyl wherein lower alkyl 

moiety is as exemplified above, protected 

amino (lower) alkyl, hydroxy (lower ) alkyl wherein lower alkyl 
moiety is as exemplified above, protected 

hydroxy (lower) alkyl, cyano, sulfc, sulfamoyl, carbamoyloxy, 
25 mercapto, lower alkylthio wherein lower alkyl moiety is as 

exemplified above, imino, protected amino as exemplified 
above, heterocyclic group which may have mono (or di or 
tri) ar (lower) alkyl wherein heterocyclic group, aryl moiety 
and lower alkyl moiety are each as exemplified above, and 
30 the like. 

Suitable "substituent" in the term "heterocyclic group 
which may have suitable substituent (s ? " may include lower 
alkyl as exemplified above, lower alkoxy as exemplified 
above, lower alkenyl, lower alkynyl, mono (or di or 
35 tri) halo (lower) alkyl wherein halogen moiety and lower alkyl 
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moiety are each as exemplified above, cyclo (lower) alkyl, 
cyclo (lower) al.<enyl, halogen as exemplified above, carboxy, 
orocected carboxy, hydroxy, projected hydroxy, as 
exemplified above, aryi as exemplified above^ mono (or di or 
tri)ar( lower) alkyl wherein aryl moier.y and lower alkvl 
moiecy are each as exemplified above, carboxy (lower) alkyl 
wherein lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di (lower) aikylamino wherein lower alkyl moiety is as 
exemplified above, amino (lower) alkyl wherein lower alkyl 
moiery is as exemplified above, protected amino (lower? 
alkyl, hydroxy (lower) alkyl wherein lower alkyl moiety is as 
exemplified above, protected hydroxy (lower) alkyl, cyano, 
sulfo, sulfam.oyl, carbamoyloxy, mercapto, lower alkylthio 
wherein lower alkyl moiety is as exemplified above, lower 
alkylsulfinyl wherein lower alkyl moiety is as exemolified 
above, acyl as exemplified above, oxo, imino, and the like. 

Suitable "substituent" in the term "thiazolyl, 
inidazolyl, pyrazolyl, pyridyl, Tihienyl, furyl or 
isoxazolyl, each of which may have suitable substituent (s) " 
may include lower alkyl as exemplified above, lower aikoxy 
as exemplified above, lower alkenyl, lower alkynyl, mono (or 
ci or tri)halo (lower) alkyl wherein halogen moiety and lower 
alkyl moiety are each as exemplified above, 
cyclo (lower) alkyl, cyclo (lower) alkenyl, halogen as 
exemplified above, carboxy, protected carboxy, hydroxy, 
protected hydroxy, aryl as exemplified above, haloaryl 
wherein halogen moiety and aryl moiety are each as 
exemplified above, arylthio wherein aryl moiety is as 
exemplified above, heterocyclic group as exem.plified above, 
ar( lower) alkyl wherein aryl moiety and lower alkyl moiety 
are each as exemplified above, carboxy (lower! alkyl wherein 
lower alkyl moiety as exemplified above, protected 
carboxy (lower) alkyl, nitro, amino, protected amino, 
di (lower) aikylamino wherein lower alkyl moiety is as 
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exemplified above, amino ( lower ) alkyl wherein lower alkyi 
moiety is as exemplified above, protected 

amino (lower) alkyl, hydroxy (lower) alkyl wherein lower alkyl 
moiety is as exemplified above, prorected 
5 hydroxy (lower) alkyl, cyano, sulfo, sulfamoyl, carbainoyloxy, 

mercapto, lower alkylthio wherein lower alkyl moiety is as 
exemplified above, imino, and the like. 

The processes for preparing the object and starting 
10 compounds of the present invention are explained in detail 

in the following. 

Process (1^ 

The compound (I) or a salt thereof can be prepared by 
15 reacting the compound (II) or a salt thereof with the 

compound (III) or a salt thereof. 

This reaction is usually carried out in a solvent such 
as water, alcohol (e.g., methanol, ethanol, etc.), benzene, 
N, N-dimethylf ormamide, terrahydrof uran, toluene, methylene 
20 chloride, ethylene dichloride, chloroform, dioxane, diethyl 

ether or any other solvents which do nor adversely affect 
zhe reaction, or the mixture thereof. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to warming. 
25 When the starting compound is in liquid, it can be 

used also as a solvent. 

?rnrg^5;c (2) 

The compound (I) or a salt thereof can be prepared by 
30 subjecting the compound (II) or a salt thereof and the 

compound (IV) or a salt thereof to formation reaction of 
ureido group. 

This reaction is carried out in the presence of 
reagent which introduces carbonyi group such as phosgene 
35 [e.g. , triphosgene, etc.], haloformate compound [e.g. 
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ethyl chlorcfo^ate, trlchloro.ethyl chloroformate, chenyl 
=hlorofo™.te. etc. N,N.-carbo.yldii.ida.ol., neta'- 
carbcnyl compounds O.g. cobalt carbonyl, ,„anga„es. " 
carbonyl, etc.], a coTi-ination of carbon Monoxide and 
catalysts such as palladium chloride, etc., or the like 

This reaction is usually carried out in a solvent such 

N.N d..ethyUor.amide, tetrahydroturan. toluene, methylene 
Chloride, ethylene dichloride, chloroform, dioxane, dLth" 
etner or any other solvents which do not adversely affect 
the reaction, or the mixture thereof. 

The reaction temperature is not critical and the 

reaction is usually carried out under cooling to heating. 
The reaction is usually carried out in t.he presence o^ 

an organic base such as tri (lower) alkylamine (e g 

tr.methylamine, triethylamine, diisopropylethvlamine, 

etc. ) , or the like. 

The compound ,Ib. or a salt thereof can be prepared bv 
subjecting the compound ,la, or a sal-, thereof to oxidafo.: 

reaction. * 

oxidation is carried out in a conventional manner, 
wh ch .s capable or oxidizing a sulfur atom to an oxid-.ed 
sulfur atom, and suitable oxidizing reagent mav be oxvae- 
acid such as periodate (e.g. sodiuir. period.te. potassium ' 
perrodate. etc. peroxy acid such as perbenzoic ac<d 

the'iike"'""'"'' acid. etc. and 

The reaction is usually carried out in a conventional 
solvent such as water, alcohol, (e.g., methanol, ethanol', " 
isopropyl alcohol, etc.). tetrahydrofuran, dioxane 
dichloromethane. ethylene dichloride, chloroforn. n- ' 
dlmethylformamide, N, N-dimethylacetamide, or anv othe- 
organic solvent which does not adversely affectthe' 
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reaction . 

Among these solvents, hydrophilic solvents may be used 
in a mixture with water. 

The reaction temperature is not critical and the 
5 reaction is usually carried our under cooling to heating. 

Process (A) - 

The compound (VII) or a salt thereof can be prepared 
by reacting the compound (V) with the compound (VI) . 
10 The reaction can be carried out in the manner 

disclosed in Preparation 2 or similar manners thereto. 

Process (A) - (2) 

The compound (IXa) or a salt rhereof can be prepared 
15 by reacting the compound (VII) or a salt thereof with the 

compound (VIII) or a salt thereof. 

The reaction can be carried out in the manner 
disclosed in Preparation 20 or similar manners thereto. 

20 Process (B) 

The compound (X) or a salt thereof can be prepared by 
subjecting the compound (IX) or a salt thereof to reduction 
reaction. 

Reduction is carried out in a conventional manner, 
25 including chemical reduction and catalytic reduction. 

Suitable reducing reagents to be used in chemical 
reduction and hydrides (e.g., hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cyanoborohydride, diisobutylaluminum hydride, etc.), 
30 a metal (e.g., tin, zinc, iron, etc.) or metallic compound 

(e.g., chromium chloride, chromium acetate, etc.), and the 
lilce- 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalysts {e.g., 
35 platinum plate, spongy platinum, platinum black, colloidal 
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px«inmn, platinum oxide, plating wire, etc ) oa', 
catalyst. ,e.,„ spcn,. pallaCiu., paill, ^' uc 
pa ad.u„ oxide, paUadiu. on ca.-i=on, colloidal oal.ad^u, 
pailad.™ on barium sulfate, palladium on barium cal: !' 
-co, nicel catalysts ,e..., reduced nic.el Ticir ' 
-.da, Raney nickel, etc.,, cobalt catalvs^s e a . 
cobalt, Raney cobalt, etc.,, iron catalystj ,e I ' 
-on, Raney iron, Uliman iron, etc, aid tJ l!.; ''""''^ 

The reduction is usually carried out <.- the 
conventional solvent such as water, alcohol '(e , 
- hanol, ethanol, propanol, etc.,, tetrahyd o u^In, 
toluene, dichloromethane, dioxane, N, N-dimethvlf„! ■ 
N.N-dimethylacetamide or any other s Iven" . Tdo"""" 
adversely affec fh^ „ ^° 
The rL . « = fixture thereof. 

The reduction is usually carried out in the presence 
Of an organic acid or an inorganic acid ,e o J' 
acetic acid, propionic acid, trifluoroac^l'lc.^^^ 

'""'^ '^y^-bromic 

Additionally, i„ case that the above-mention.H 
to be used in chemical reduction are <n u" . " 
also be used as a solvent. ' ' 



The compound (Xa) or a salt thereof r-.r. - 
reacT-inr, tnereof can oe prepared by 

reacxng the compound ,XI, or a salt thereof w.^•n 
compound (XII) or a salt thereof. 

The reaction can be carried out in the manner 
disclosed in Preparation .8 or similar manners thereto. 

The compound (Xb) or a salt thereof c^n k 
-act.ng the compound (XIIZ) or a salt thereof .^l^ 
compound (XII) or a salt thereof. 

The reaction can be carried out in the manner 
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disclosed in Preparation 38 or similar manners thereto. 
Process (E) 

The compound (Ila) or a sale thereof can be prepared 
5 by reacting the compound (X) or a sale thereof with the 

compound (XIV) or a salt thereof and then by subjecting the 
resultant compound to reduction reaction. 

Reduction is carried out in a conventional manner, 
including chemical reduction and catalytic reduction. 
10 Suitable reducing reagent to be used in chemical 

reduction are hydrides (e.g./ hydrogen iodide, hydrogen 
sulfide, lithium aluminum hydride, sodium borohydride, 
sodium cyanoborohydride, etc.) or a combination of a metal 
(e.g./ tin, zinc, iron, etc.) or metallic compound (e.g., 
15 chromium chloride, chromium acetate, etc.) and an organic 

acid or an inorganic acid (e.g., formic acid, acetic acid, 
propionic acid, trif luoroacetic acid, 

p-toluenesulfonic acid, hydrochloric acid, hydrobromic 
acid, etc. ) . 

20 Suitable catalysts to be used in catalytic reduction 

are conventional ones such as platinum, catalysts (e.g., 
platinum plate, spongy platinum, platinum blacJc, colloidal 
platinum, platinum oxide, platinum wire, etc.), palladium 
catalysts (e.g., spongy palladium, palladium black, 

25 , palladium oxide, palladium on carbon, colloidal palladium, 
palladium on barium sulfate, palladium on barium carbonate, 
etc.), nickel catalysts (e.g., reduced nickel, nickel 
oxide, Raney nickel, etc.), cobalt catalysts (e.g., reduced 
cobalt, Raney cobalt, etc.), iron catalysts (e.g., reduced 

30 iron, Raney iron, Ullman iron, etc.), and the iike. 

The reduction is usually carried out in a conventional 
solvent such as water, alcohol (e.g., methanol, ethanoi, 
propanol, etc.), tetrahydrof uran, toluene, dioxane, 
N, N-dimethylformamide, N, N-dimethylacetamide or any other 

35 solvents which do not adversely affect the reaction, or a 
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mixture thereof. 



Additionally, in case that the above-ntention.H 
to be used in chemical reduction are in Ii"L ' 
also be used as a solvent. 

proce!::ra: r ^^-^^^^^ — - ^ 

ocesse. (i)-(3) and (A)-(E) can be referred to fho 
as exemplified for the compound (I, . ° 

The compounds obtained by the above processes c.n h 
isolated and purified bv « ^^n„ ^- Processes can be 

It is to be noted that the comoound r, ..^ 
compounds .te^eoisol Lr:r 

optical .3o„er,3, and geometrical isomer, s, due o 

oTtivietr ^-^-^ — 

Preferred embodiments o<= the ohSo^f- 
as follows. ^ compound (I) are 

is a group of the formula : 




(in which 

is phenyl which may have 1 to 3 suitable. 
substituent(s) (more preferably substi^uent 
selected from the group consisting of ha^oge^ 
lower alkyl, di (lower, al.ylamino, protected Z^ro 
(more preferably acylamino; 

-ost preferably lower alkylsulfonylamino, , cya-^o 
heterocyclic group (more preferably tetrazolyi? ' 
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which may have nono(or di or tri) ar (lower) alkyl 

{more preferably mono (or di or 

tri)phenyl (lower) alkyl; most preferably 

triphenyl (lower) alkyl) , hydroxy, protected 

hydroxy (more preferably lower 

alkoxy (lower) alkoxy) and mono (or di or 

tri) halo (lower) alkyl (more preferably 

trihalo (lower) alkyl) ) , [more preferably phenyl, 

halophenyl, lower aikylphenyl, 

di (lower) alkylaminophenyl, lower 

alkylsul f onylaminophenyl , cyanophenyl , 

tetrazolylphenyi, (triphenyl (lower) - 

alkyltetrazolyl) phenyl, trihalo (lower) - 

aikylphenyl, phenyl having two lower alkyl and 

hydroxy, or phenyl having two lower alkyl and 

lower alkoxy (lower) alkoxy] ; or heterocyclic group 

(more preferably thienyl, pyrazolyl, imidazolyl, 

triazolyl, pyridyl, pyrrolyl, tetrazolyl, 

oxazolyl, thiazolyi, oxadiazolyl, piperazinyl, 

thiazolidinyl or methylenedioxyphenyl) which may 

have 1 to 3 (more preferably one or two) suitable 

substituent (s) (more preferably substituenc 

selected from the group consisting of lower 

alkyl, mono (or di or tri) ar (lower) alkyl (more 

preferably phenyl (lower) alkyl or 

triphenyl (lower alkyl) and oxo) [more preferably 

thienyl; pyrazolyl which may have lower alkyl or 

triphenyl (lower) alkyl; imidazolyl; 

criazolyl which may have one cr two 

substituent (s) selected from the group consisting 

of lower alkyl and phenyl (lower) alkyl; pyridyl; 

pyrrolyl; tetrazolyl which may have lower alkyl 

or triphenyl (lower) alkyl; cxazolyl; 

lower alkyl thiazolyi; lower alkyloxadiazolyl; 

lower alkylpiperazinyl; dioxothiazolidinyl; or 
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itiethylenedioxyphenyl] ; 



30 r3 



•35 



^ is bond, lower alkylene, -s-, -o- J- -r-r. 

-CONn-, -N-CO- {in which • . 

I wnicn R lower alkyl), 

©7 

thi. Tf"'"' -CONHSO,-, ; or 

u yl .soxa.oIyl or chrcanyi, of which „ay ^ave 

! alley., hydroxy, protected hydroxy (more 
preferably acyloxy, , phenyl, halophenyl, phenyU>.o 
and pyrrolyl, ^ore preferably haloohe„;Uh!aL y 
Phe„yllMda.olvl, phenylpyra.olyl, phenylpyr Lyi 
Pheny thiopyrldyl, pyrrolylpyridyl. phe!yUh 
P^-enylfaryl, phenylisoxazolyl or chro.a„yl h ^ n 
, iower alkyl and hydroxy! ; ' 
is lower alkyl, io„er aikoxy (lower) alkvl 

cycle ,C3-c„ alkyl ,„ore preferably ciciopentyl, 
cyclohexyl or cycloheptyl , , phenyl Uowerfalkyl whicK 
-y nave 1 to 3 ,„ore preferably one or two; 
«st preferably one, suitable substituent ,s, ,„o-e 
preferably substituent ,s, selected fro„ the go 
cons s..n, of halogen, lower aikoxy and di, lower 
alkyl, a^xno, (.ore Preferably phenyl (lower, alkyl, 
^ lopnenyl (lower, alkyl, lower alkoxyphenyl dower alkv 
or ci (lower alkyl, ami nophenyl (lower, a^ ky. J 
tetrahydropyranyl or fury! (lower, alkyl, and 
- Phenyl Which .ay have 1 to 3 (.ore preferably two o- 

three, suitable substituent, s, (.ore preferab;y 
suostituent selected fro. the group consisting" of 
lower alkyl and halogen, (more preferably di'o- 
tri, (lower alkyl, phenyl or trihalophenylj • 
pyridyi or pyri.idinyl, each of which „ay'ha„e : „ 3 
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(more preferably two or three) suitable substituer.r (s) 
(more preferably substituent selected from the group 
consisting of lower alkyl, lower alkylthio, halogen, 
lower alkoxy, lower alkylsulf inyl and lower 
5 alkylsulf onyl) [more preferably pyridyl having two 

lower alkylthio and lower alkyl; 
pyridyl having halogen, lower alkyl and lower 
alkylthio; tri (lower alkyl ) pyridyl; pyridyl having two 
(lower) alkoxy and lower alkyl; pyridyl having lower 

10 alkoxy, lower alkylthio and lower alkyl; pyridyl 

having two lower alkylsulf inyl and lower alkyl; 
pyridyl having two lower alkylsulf onyl and lower 
alkyl; pyridyl having lower alkylthio, lower alkoxy 
and lower alkyl; pyridyl having lower alkylsulf inyl, 

15 lower alkylsulf onyl and lower alkyl; pyridyl having 

lower alkylthio, lower alkylsulfonyl and lower alkyl; 
pyridyl having two halogen and lower alkyl; 
di (lower) alkoxypyrimidinyl ; or pyrimidinyl having two 
lower alkylthio and lower alkylj, and 

20 n is 0 or 1. 



The object compounds (I) and pharmaceutical ly 
acceptable salts thereof possess a strong inhibitory 
activity against ACAT, and are useful for the prevention 
25 and/or treatment of hypercholesterolemia, hyperlipidemia, 

atherosclerosis or diseases caused thereby. 

In order to illustrate the usefulness of the object 
compound (I), the pharmacological test data of the 
30 representative compound of the compound (I) are shown in 

the following. 



35 



Test compound (a) : 

i-Cycloheptyl-1- (4-phenoxyphenylmethyl) -3- (2,4,6- 

trif luorophenyl ) urea 
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Test 



Acyl-CoA 



10 



cholesterol acyltransferase '(ACA7) 
inhibitory activity 



Method : 

ACAT activity was measured by the method of Helder et 

' ' ■ --sal 

..c.-oso«e fraction of the small intestine of .ale, 13-„eek 
o.d .apanese white rabbits which had been fed diet 
containing 2:: cholesterol for 8 weeks. The inhibitory 
activity of test co,npound was calculated by measuring the 
-ount Of the labeled cholesterol ester produced from 
[ c o eoyi-CoA and endogenous cholesterol as follows. 
1 C]01eoyl-C0A and microsome were incubated w<th test 
co.,pou„d at 37.C for 5 minutes. The reaction was stopped 
oy the addition of chlcrofor=.-methanol (2-: v/V) 
Cholesterol ester fraction in the chloroform-methano- 
extracts was isolated by thin-layer chromatography and was 
counted their label. ' 



Result : 



Test Compound 


IC50 (M) 1 


(a) 


1.1 X 10-8 j 



For therapeutic purpose, the compound (r, of the 
present invention can be used in a forn of phar..aceut.- c=l 
preparation containing one of said compounds, as =r active 
angredient, in admixture with a pharmaceuczcallv acceotable 
carrier such as an organic or inorganic solid o^ liauin 
excipient suitable for oral, parenteral or exte^na^ * 
(topical) administration, wherein more preferable one is 
oral administration. The pharmaceutical preparations mav 
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be capsules^ tablets, dragees, granules, suppositories, 
solution, lotion, suspension, emulsion, ointment, gel, or 
the like. If desired, there may be included in these 
preparations, auxiliary substances, stabilizing agents, 

5 wetting or emulsifying agents, buffers and other comjnonly 

used additives. 

While the dosage of the compound (I) will vary 
depending upon the age and condition of the patient, an 
average single dose of. about 0.1 mg, 1 mg, 10 mg, 50 mg, 

0 100 mg, 250 mg, 500 mg and 1000 mg of the compound (I) may 

be effective for treating the above-mentioned diseases. In 
general, amounts between 0.1 mg/body and about 1,000 
mg/body may be administered per day. 

5 The following Preparations and Examples are given for 

the purpose of illustrating the present invention in more 
detail . 

0 

- to be continued on the next page - 
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added sodxu» hydride ,60, oil suspension, 8 „ at 0-5'c 
The mixture was ^ti^^^n * ' " at 0-5 c. 

th.n • ^""^ ^oo^-^- temoerature 

then neated for 30 minutes at SO'C. ;.fte. co«n 

reaction .i.ture was added 2..N-hvdrori o^ . ^ 
and extracted with ethyl acetate " Th '"'^ 
washed wxth water brine T . ''''' 
evaporated in vac^o xt . "^'"^^^"^ 
Silica gel (7ooT n h chroma tographed on 

gei (700 g, n-nexane - ethyl acetate (4:1 to 1-1,, 
to g.ve methyl 2, 4-dioxo-4-phenylbutyrate (20 32 g 

(KBr) : 1732, 1622, 1601, 1574, 14^4 ' 1269 '^n"! 
NMR (CDCI3, 6) • 3 95 nR , . 

^7.68 (3H, m), 7.95-8.06 (2H, m) , 15.0-15.5 (IH, 

APCI-MASS (m/2) : 207 (M+K+) 

The mixture of 3-acetylben2o.nitrile • (43 .5 „, 
di.ethylformamide dimethyl acetal (107.: t^^' 

for 3 hours under nitrogen. The mixture Jas 
concentrated in vacuo and diisopropyl ether (400 ml) 

Tn^- - w:?:L:::d 

gL - ' 3' " ^^i-propyl ether and dried to 

g^ve 3 n;.)-3-dimethylaminopropenoyl]benzonitrile (48.62 

« (KBr, : 3070, 2900, 3225, 16«, 1600, USOc.-^ 
^ ,DMSO-d„ 6, : 2.96 ,3H, s! , 3.17 ,3H s, 

5.93 ,1H, d, J=12.1HZ), 7.65 ,1K, dd,'j-7'7 
'•'HZ,, 7.72 ,1„, d, J=12.1K.,, 7.9S ,1H, 'd,' 
J-7.7HZ,, 8.20 ,1H, d, J=7.7H.,, 8.3. ,1H si 
APCI-MASS (m/z) : 201 ,.MtH*, 
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Prppararinn ? 

To a solution of N- (3-acetylben2yl) -acetamide (9.56 g) 
in 1, 2-dimethoxyethane (150 mi) was added dropwise broraine 
(7.99 g) at room temperature and the mixture was stirred at 
the same temperature for 1.5 hours. The precipitates were 
dissolved by addition of echar.ol (150 ml) and thioacetamide 
(4.51 g) was added to the solution. The mixture was 
refluxed for 2.5 hours and evaporated in vacuo. The 
residue was extracted by ethyl acetate and the organic 
layer was washed with water and brine, cried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
by column chromatography on silica gel to give N-l(2- 
methylthia2ol-4-yl) benzyl] -acetamide (8.24 g) . 

IR (KBr) : 3295, 3110, 3070, 2930, 1645, 1550 cm"- 
15 (DMSO-dg, 5) : 1.89 (3H, s), 2.72 {3H, s), 

4.29 (2H, d, J=5.9Hz), 7.2-7.9 (4K, m) , 7.90 (IK, 
s), 8.40 (IH, t, J=5.9H2) 
APCI-tMASS (m/z) : 247 (M+K*) 

20 Preparatinn ^! 

To a solution of N- [ 3- (2-methylthia20l-4-yl ) benzvl • - 
aceta.Tiide (8.23 g) in ethanol (100 mi) was added cone, 
hydrochloric acid (13.9 ml) and the mixture was refluxed 
for 12 hours. The mixture was cooled to 5°C and acetone 
25 (100 ml) was added thereto slowly. The precipitates were 

collected by filtration and washed with acetone, dried over 
phosp.horus pentoxide to give 3- (2-methylthia2ol-4-yl) - 
be.nzylamine-hydrochloride (5.14 g) . 

IR (KBr) : 3090, 2915, 2840, 2635, 1605, 1575, 
30 1510 cm~- 

NMR (DMSO-dg, 5) : 2.73 (3K, s), 4.07 ,;2H, ?3q, 

J=5.7Hz), 7.47 {2H, d, J=5.1H2), 7.9-8.0 (IH, m) , 
7.97 (IH, s), 8.14 (IH, s), 8.57 (2K, br s) 
APCI-MASS (.m/z) : 205 (.M of free ccmpound ) 
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■° ^ ^"sponsion of methv^ ^ 
Propenoyljbenzoate (5 n • ' ""^ ~■'~^^«'ethyi£nino- 
-tic aci. . M:;::;"-'^-^^^ ^^^^ added 

-ivent was evaporated rr ^ /^^r^—-' ^.e 
in ethyl acetate, .ashed wUh wate' lrr'"^ 
-gnesiu. sulfate, evaporated in va'cuo V ' 
(pyrazol-3-yi,benzoate (4.21 g, ^'^^ ""^^^y^ 4" 



IH (KBr) 

1414 cm-1 " ^''^.S, 



(br,, 170S, i^^o, 1.37 

NMR (DMSO-dg, 6) 



3.86 (3K c» 

"■10 ,iH, ta. ^-'s-a.io 

To a solution of methyl 4-f,-,.3 
propenoyljbenzoate (523 , ■ ^"''^ethylanino- 
added methylhydrazlne',1 3, "° 
f-- 3 ho.„ at .oo„ tJoeJat: ■ ^ 

=N-sodi» hydroxide solution In ordeV:' ^"^^'^ 

=-Un, and extracted „Uh ethyl at, ! 

layer „as washed with saturataf 

solution, wate-, brine h "^"^"onate 

-aporated i„ ; cuo " 

<elutln. With dichLolth"" '"""""'"-^^^ - sUlca gel 
^Ml-.ethylpyrazo -3:;: '"0:1,,, 

Methyl 4-U-methylpvrazol-5-vl,h '"'"'"^ 
obtained. yDbenzoate (1.63 3, 

"■ • i^i'J-T' 

««« 'C°Ci3. 6, : 3.„ ,3H, s. . 3 97 ,3, 
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7.93 (2H, IT.), 8.03-8.14 (2K, :a) 
APCI-MASS (m/2) : 217 (M+H+) 

Methyl 4-(l-inethylpyra2ol-5-yl)benzoate : 
IR (KBr) : 3035, 2960, 1718, 1614, 1464, 1425, 
1286 cm-l 

NM.R {CDCI3, 6) : 3.93 (3H, s), 3.95 {3K, s), 

(IH, d, J=2.0H2), 7.46-7.57 (2H, , 7.54 (IH, d 
J=2.0H2), 8.08-8.19 (2H, m; 

APCI-MASS (ni/2) : 217 (M+h+j 



o . 



To a solution of thiop.henol (2.20 g) m methanol (^0 
ml) was added 28=. sodiu.^ -methoxide-iP.ethanol solution (3 86 
nil) and the mixture was stirred at room temoeratu^e for 15 
minutes. To the mixture was added methyl 6- 
chloronicotinate (3.43 g) and the mixture was refluxed fo^ 
6.0 nours under nitrogen. The mixture was evaoorated to 
dryness and the residue was extracted with ethvl acetate 
The organic layer was washed with water and brine, dried 
over .magnesium sulfate and evaporated in vacuo. Tne 
residue was purified by column chromatography o.^. silica ge^ 
to give methyl 6- (phenyl thio) nicotinate (5.13 g) as a 
crystal. 

fKBr) : 3070, 2950, 1720, 1585, 1550 cm"! 
NMR (CDCI3, 5) : 5.91 (3H, s) , 6.86 (IH, dc, J=8 5 
0.8H2), 7.4-7.5 (3H, m) , 7.55-7.7 (2H, m) , 3.00 
(IH, dd, J=8.5, 2.2.H2), 9.00 (IH, dd, J=2.2, 
O.8H2) 

30 APCI-MASS (m/z) ; 246 (M+H+) 

Preoarafj^n ? 

To a solution of aniline (8.20 gl in pyridine (lOO :r:I) 
was added pcrtionwise 4-carboxybenze-nesulfonvl chloride 
35 (17.65 g) at 5'c and the mixture was stirred at 90- fo^ 6 
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hours under nitrogen The 

'"ixtu.e Of e..,i acetate 3^ ":" '"""^ -^"^ ^ 
cone. hv.„.,,„,, , ° ; - "ate. ,300 an. 

formed and collected by fi^rat ' -""^^P^ates were 

-ta.e and dUsopro J e^^ rdrtdT" "''^^ 
Phosphorus pentoxide to <,<ve 4 , V 

«id (6.67 g, as Whit! '"'^'""^^^""'"oyl) benzoic 

y/ as wnate crvstal. Tho 'hh. ^ 

and the organic layer was washed wit'h Li" """""^ 
»a,nesiu. sulfate and evaporated 1 ' 
-3 added diisopropyi ether and t^ ITZ " "'^ ""^"^ 
was obtained by filtration. 9' 



IR (KBr) 



3265. .s,o. 26,s, 2560. iS80. I.OO, 

-^^^^ cm - 

NMR (DMSO-dg, 6, : 7.0-7.. ,3H - , 

7.85 (.H d T « J '-2-7.35 

UH, d, J=8.4.H2), 8.07 (2P w to 
10.45 (IH, s) ' J=8-'3H2), 

pv..J:e^I:r::.r,::f;----"ate ...^ ... 

cMoride g, at 5Ta:dnr:Vr taT """" 

roon temperature for ^ hour und 

p-ipitates were^:::: ar::;t::eVS^.'r 

"ashed with ethyl acetate a.d h '^It-'ation, 
vacuo over Phosph: t:;::"!^"^^^ <^-ed 

The filtrate was separated and he t,:.- 1 f 

^^^^'^ over .agnesiu™ su Ua^e ..dT"' 
-acuo. TO the residue was added di-so-'-oov 7!'°""' 
second crop ,3.33 g, „3s obtained ^^'^ 
« 'KBr, .. 3230, 3070, 2990. 29.0, 2880, ,69= 
"10. 1510 cm-l 
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q, J=7.1Hz), 7.22 (2H, d, J=8.8H2), 1.5-1.1 (3H, 
m) , 7.8-7.9 {4H, m) , 10.86 (iH, s) 
APCI-MASS (m/z) : 306 (M-^K^) 

5 Preparation 10 

To a stirred mixture of bromine (50.2 ml) in 
dichloromethane (1 P) and anhydrous sodium carbonate {206.8 
g) was added a solution of 1-methylpyrazole (80 g) in 
dichloromethane (100 ml) at 0-5*C. After stirring for one 
10 hour under ice-cooling, the mixture was stirred for further 
one hour at room temperature, then cooled. To the reaction 
mixture water (1 n was added thereto. The dichloromethane 
layer was separated and aqueous layer was extracted twice 
with dichloromethane. The combined organic layer was 
15 washed with water and brine, dried over magnesium sulfate 
and evaporated under reduced pressure. The residue was 
distilled in vacuo to afford 4-bromo-l-methylpyrazole 
(150.6 g) . 

bp : 82°C (20 mmHg) 
20 IR (Neat) : 3100, 2930 cin"^ 

NMR (CDCI3, 5) : 3.89 (3H, s) , 7.38 (IK, s) , 

7.44 (IH, s) 
APCI-MASS (m/z) : 161, 163 (M+H"^ ) 



25 Preparation 11 

To a solution of methyl 4-f ormylbenzoate (4.0 g.^ and 
tosylmethyl isocyanide (5.0 g) in methanol (40 ml) was 
added potassium carbonate (3.54 g) . The mixture was 
refluxed for 3.5 hours. After cooling, the reaction 
•30 mixture was diluted with ethyl acetate (300 ml), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chromatographed on 
silica gel (100 g, eluring with n-hexane - ethyl acetate 
(2:1 to 1:1) to give methyl 4- (oxazol-5-yl) benzoate (4.04 

35 g) . 
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^-^ fKEr, : :v26, 161., 1275, 1109 cm"! 

^^•6B-7.78 :2H, aH, s,, 8.06-8.1. U.. 

APCI-MASs (m/z) : 204 (M^K*) 

A solution of nefhvi -> a •■ 

-1) was refluxed for , hours -^e 1 " 
vacuo Tr rK • Solvent was renoved ir 

vacuo. ,o the residue was added chloroform Th. . 
solution was washed with water, b^ine dl^ 
sulfate, evaporated in vacuo. ..l Z^^t^' ^^"^""^ 

at:::e":3r:r ""^^ - - ^-yi 

.'5.25 g) '^'^ ^--^^-™--.vl-5-phe.nyli3oxa.ole 

IR (KBr) : i728, 1570, 1448, 1250 cm"! ' 
NMR (CDCl,, 6) . 4 01 (^u 1 . 

^ ' • s), 6.94 (IF s) 

20 7-^5-7.55 (3H, n) , 7.75-7.88 (2H, m) 

20 APCI-MASS (n,/2) : 204 (M.K^J 

PreDar;=,r i ^r, 1 

A solution cf „ethyl 2- <l-dicxo-4-phenylbutvrate ,6 o- 

•5 refluxed for 5 hou-s t.'! ' 

^iuurs. The solvent wpc? K^im^^r, • . 

The resulting solid was collected bv 

With diisooroovl e^^e^ T ^^^^ed 

- -yi etner .c give S-rcethoxvlcarbonvl--,- 
pye.nylpyrazole (3.0 g) . " 

I-^ (K3r) : 2500-3400 (br) , 1730, 1491, 1 .^4 c-."! 
3 NMR (DMSO-d., 5) • 3 fi^ . po , " 

7.18-7.53 (4H, m) , 7.78-7.94 (2--- 

(IH, ' '''' ^3.^0-14.15 

APCI-MASS (n/z) ; 203 
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Preparation H 

A mixture of methyl 3-cyanoben2oate (8.0 g) , sodium 
azide (19.38 g) and ammonium chloride (15.95 g) in N,N- 
dimethylformamide (32 ml) was heated for 2.5 hours at 
5 120**C. The mixture was poured into ice water (300 ml) - 

ethyl acetate (100 ml) . Under ice cooling, to the solution 
was added sodium nitrite (20.5 g) then 

6N-hydrochloric acid until pH was adjusted to 1-2. After 
stirring for 30 minutes at room temperature/ the mixture 
10 was extracted with ethyl acetate - tetrahydrof uran, washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo to give methyl 3- (lH-tetra2ol-5- 
yDbenzoate (10.01 g) . 

IR (KBr) : 2300-3500 (br) , 1705, 1684, 1618, 
• 15 1562 cm"- 

NMR (DMS0-dg,6) : 3.93 (3H, s), 7.78 (IH, dd, 

J=7.9, 7.9H2), 8.10-8.20 (IH, m) , 8.25-8.38 (IH, 
m) , 8. 60-8.70 (IK, m) 
APCI-MASS (m/z) : 205 (M+H"^) 

20 

Preparation 15 

To the solution of 4-bromobenzyl alcohol (4.85 g) and 
3-tri-n-butylstannylthiophene (11.6 g) was added 
tetrakis (triphenylphosphine) palladium (0) (0.9 g) , then the 
25 mixture was heated for one hour at 140**C. After cooling, 
the resulting precipitate was collected fay filtrarion and 
washed with n-hexane to give 4- ( 3-thienyl) benzyl alcohol 
(2.67 g) , 

IR (KBr) : 3300 (br) , 1425, 1200, 1045, 1014, 
30 777 cm"*^ 

NMR (CDCI3, 6) : 1.72 (IH, t, J=5.9Kz), 4.72 (2H, d, 

J=5.9H2), 7.30-7.50 {5H, m) , 7.60 (2H, dd, J=6.4, 
1.8KZ) 



35 
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The following compound was obtained according to a 
sxmxlar manner to that of Preparation 15. 

5 4- (2-Thienyl) benzyl alcohol 

(KBr) : 3300 (br, , 1427, 1213, 1047 806 c.'^ 

mR (CDCI3, 5) : 1 70 riK ^ T r ■ 

3 ^ 1.70 (.h, J=o.9H2), 4.71 (2H, 
7.42 (4H, m), 7.52-7.68 (2.H, m) 

Prf>narpi-i^n •'^ 

A mixture of ethyl 4-acetylbenzoate (lo ^) ^pH m v 
dimethylformamide dimethyl acetal (41 8 nl, ! 
18 hours at 85-c Aft.r , ^^^^^^ 
collected by l^[r^ ^^^^^^^^^^ ^^^^ 

g.ve methyl 4-';;^ -3 2 tT"' ether to 

(10.44 g, '-^^^^^^yl^«»i^°Propenoyl)be.nzoate 

(KBr) : 17I8, 1637, 1578, 1541, 1425 cm"! 
NMR (DMSO-de, 6) : 2.94 {3K, s) , 3.17 ,3H s- 

3.38 (3H, s), 5.85 (IH, d, .=12 . 2Hz) , '7 . ^h, 
J=12.2Hz), 7.90-8.05 (4H, n<) 
APCI-MASS (m/z) : 234 (M+H^) 

To a suspension of lithium aluminum hydride fSfiQ „ • 

- .no the mixture wa= stirred at rcon, temperature .o^ 3 
nours. TO the mixture were added sodium fluoride „ s", 

water ,811 m,. and the mixture was stirred at oom ' 
temperature for 30 mi.,utes. The insoluble materials l-e 
remove filtration and washed with tetrah.drofuran. he 

fxltrate was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to oive ,4 
(pyrrol-l-yi,pyridin.2.yi,„,,^3„„, ,1.14 „. ' 
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IR (KBr) : 3190, 2955, 2345, 1595, 1575, 1500 cm"^ 
NMR (DMSO-dg, 6) : 4.58 (2H, d, J=5.8Hz), 5.48 (IH, 
t, J=5.8Hz), 6.35-6.4 (2H, n} , 7.52 (IK, dd, 
J=5.6, 2.4Hz), 6.55-6.6 (2K, m) , 7.62 (IH, d, 
5 J=1.9Hz), 8.47 (IH, d, J=5.6H2) 

.A.PCI-MASS (m/z) : 175 (.M+H"^) 



Preparation 19 

The following compounds were obtained according to a 
10 similar manner to that of Preparation 18, 

(1) 3- (Pyrazol-3-yl) benzyl alcohol 

IR (Film) : 3245, 2930, 2880 cm~^ 

NMR (DMSO-dg, 6) : 4.52 (2K, d, J=5.5Hz), 5.29 (IH, 
15 t, J=5.6Hz), 6.68 (IH, d, J=2.2Hz), 7.2-7.7 (4H, 

m) , 7.76 (IH, d, J=2.2Hz), 12.9 (IK, br s> 
APCI-MASS (m/z) : 175 (M+H"^) 



(2) (5-Phenylpyridin-3-yl) methanol 

20 IR (Film) : 3325, 2865, 1600, 1565', 1475 cm"- 

NMR (CDCI3, 5) : 4.74 (2H, s), 7,4-7.55 (3H, rc; , 

7.7-7.85 (2H, m) , 7.9-8.05 {2H, m) , 6.62 (IK, d, 
J= 1.3Hz) 
APCI-MASS (m/z) : 186 (M+H"^) 

25 

(3) 4- (Benzoylamino) benzyl alcohol 

IR (KBr) : 3320, 2840, 1655, 1595, 1545 cm"^ 
MMR (DMSO-dg, 6) : 4.50 (2H, d, J=5.7Hz), 5.22 (IH, 
t, J=5.7H2), 7.05 (IH, d, J=''.6H2), 7.29 (IH, d, 
30 J=7.6Hz), 7.5-7.7 (4H, m) , 7.77 (IH, s), 7.96 

(2H, dd, J=7.6, 1.5Hz), 10.23 (IH, s) 
APCI-MASS (m/z) : 228 (M+H") 



(4) 4- (Phenylsulfonylamino) benzyl alcohoi 
35 IR (Film) : 3515, 3265, 3060, 2935, 2875, 1705, 
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1650, 1615, 1515 cia~- 
o' O) . ..36 (2n, d, J=5.8Hz), 5.07 (IF, 
J=5.8HZ), 7.02 (2H, d, J=8.6Hz,, 7.15 (2H, d 

r2r::;"""" .,,7.7.7.3 .2:., 

•^0-21 (IK, s) 
APCI-MASS (ni/2) : 264 (m+h^j 

( 5 ) ( 6-Phenyl thiopyridin-3-yl ) methanol 

IR (Film) : 3320, 2865, 1590, 1560 cn'^ 

(CDCI3, 5, : 2.46 and 2.71 (total IH, t, 
J=5 6H„, , ^^^^^^ ^^^^^^^^^ 

6.88 and 7.31 (total IH, d, J=8.3Hz), 7.4-7 75 
(6H, m), 8.3-8.4 (IK, m) 
APCI-MASS (m/z) ; 218 (M+K*) 

(6) ^-(Oxazol-5-yl, benzyl alcohol 

(KBr, : 3330 (br) , 1510, 1491, 1041, 818 cm-I 
NMR (CDCI3, : 4.74 (2K, s, , 7.34 (IH s, 

^•35-7.50 (2H, 7.59-7.72 (2H, n) , 7.'91 (l.H, 

s ) 

APCI-.MASS (m/z) ; 176 (M+H+) 



(7) (3-Phenylpyrazol-5-yl)methanol 

25 ^^"'^ 1360, 1030, 1001, 

766 cir. 1 

NMR (DMSO-df-, 6) : 4 38-" =iq /7u 

o' • -i.JH -=.53 (2H, m), 4.95-5 37 

(IH, m), 6.52-6.66 (IH, m) , 7.20-7.53 (3P, n, 

7.68-7.90 (2K, , 12.68-13.10 M j,, 

APCI-MASS (m/2) ; 175 (M+K+) 

(8) 4-(Pyra2ol-3-yl)benzyl alcohol 

IR (KBr, : 2500-3600 (br) , 1522, 1456, 1419, 103. 

841, 762 cm-- 
NMR (DMSO-dg, 6) : 4.51 (2H, d, J=5.7Hz), 5.07-5 

(IH, m), 6.60-6.74 (IH, br s) , 7.20-7.85 (5.H,"m) , 
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12.82, 13.24 (total IH, each br s) 
APCI-MASS (.m/z) : 175 (M+H"^) 

(9) 4- (l-Methylpyra2ol-5-yl) benzyl alco.hol 
5 IR (KBr) : 2500-3600 (br) , 1495, 1460, 1425, 1385, 

1273 cm"^ 

NMR {CDCI3, 5) : 2.12 {IH, t, J=5.7Hz), 3.88 (3H, 

s), 4.77 (2H, d, J=5.7Hz), 6.30 (IH, d, J=1.9H2), 
7.35-7.52 (4H, m) , 7.51 (IH, d, J=1.9Hz) 
10 APCI-MASS (m/z) : 189 (M+H"*") 

(10) 3- (lH-Tetrazol-5-yl) benzoyl alcohol 

IR (KBr) ; 2100-3600 (br) , 1562, 1485, 1419, 
1219 cm"^ 

15 NMR (DMSO-dg, 6) : 4.61 (2K, s), 5.20-5.60 (IH, 

br), 7.48-7.65 (2H, m) , 7.85-7.98 (IH, m) , 8.05 

(IH, s) 

APCI-MASS (m/z) : 177 (M-rH+) 

20 Prpparafjnn 70 

To a solution of 3- [ (E) -3-dimethylaninopropenoyl} - 
benzonitrile (48.5 g) in merhanol (500 ml) was added acetic 
acid (21.82 g) followed by slow addition of hydrazine 
monohydrate (18.17 g) at room temperature and the mixture 

25 was stirred at 17.5 hours at the same temperature. The 
nixture was evaporated to dryness and the residue was 
extracted with ethyl acetate. The organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 

30 crystal was collected by filtration, washed with 
diisopropyl ether and dried to give 3- (pyrazol-3- 
yDbenzonitrile (37.71 g) . 

IR (KBr) : 3190, 3075, 2840, 2760, 2230, 1560 cm"* 
NMR (DMSO-dg, 5) : 6. 68 (IH, d, J=2.1H2), 7.62 (IH, 

35 dd, J=7.7, 7.7Hz), 7.75 (IK, d, J=7.7H2), 7.83 
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(IH, br s), 8.16 (IH, d, J=7.7Hz), 3.24 (IH, s) , 
13.08 (IH, br) 

Prepflrai-i/^n ?^ 

To a suspension of sodium hydride (2.0 g) m n N- 

diinethylforma.mide (100 ml) was added thiophenol (5.51 g) 

and the mixture was stirred at room temoerature fo- 15 
mxnutes. To the mixture was added 4-f luorobenzonitrile 

(6-66 g), and t.he mixture was stirred at ISO'C for 16 hours 

under nitrogen. The mixture was poured into a mixture of 

ethyl acetate and ice water and the separated organic layer 

was washed with water and brine, dried over maanesium 

sulfate and evaporated in vacuo. The residue was purified 

by column chromatography on silica gel to give • 

4-(phenylthio)ben2onitrile (12.24 g) as an oil. 

IR (Film) ; 3070, 2235, 1595, 1505 cm'^ 

NMR (CDCl-j, 5) : 7 15-7 r> /->u -7 ^ « 

->i . I. ID /.J {ZH, m) , 7.65-7.8 (2H, 

m), 7.4-7.6 (5H, m) 
APCI-MASS (m/2) : 212 (M+K+) 

Prenar^^t-inn ?p 

To a suspension of 4- (phenylsulfamoyDbenzo^c a-^d 
(13.43 g) in 1 , 2-dichloroetha.ne (130 ml) were added th^ ony^ 
chlorxde (11.52 g) and N,N-dimethylformamide (2 drops) =nd 
the mixture was stirred at lOO'C for 2 hours, under 
nitrogen. The resulting solution was evaporated in vacuo 
and the residue was dissolved in dichloromet.hane (150 ml) 
To this solution was added N,0-di.methylhydroxylamine-hvd^o- 
cnloride (5.19 g) , followed by dropwise addition c^ 
triethylamine (9.80 g) at S'C. The mixture was st^'rred =^ 
room temperature for 4 hours. Water was added thereto and 
the separated organic layer was was.hed with brine, dried 
over magnesium sulfate and evaported in vacuo. The residue 
was purified by column chromatography on silica gel to give 
N-methyl-N-methoxy-4-(phenylsulr-amoyl)ben2amide (11 31 g, 



wo 96/10559 



PCr/JP95A)1982 



- 42 - 

as an oil. 

IR (KBr) : 3150, 2950, 2905, 2890, 1625, 1600, 

1570, 1495 cin"- 
NMR (DMSO-dg, 6) : 3.24 (3H, s), 3.48 (3H, s), 7.0- 
. 5 7.2 (3H, m), 7.2-7.3 (2H, m) / 7.7-7.9 (4H, m) , 

10.38 (IH, s) 

PceparatiQn 23 

To the solution of 4-f luorobenzonitrile {10 g) and 
10 pyrazole (6.74 g) in N, N-dimethylformamide (100 ml) was 

added potassium carbonate (13.7 g) . Then the mixture was 
heated for 4 hours at 120"C. After cooling, the reaction 
mixture was diluted with ethyl acetate {10/ washed with 
water, brine, dried over magnesium sulfate and evaporated 
15 in vacuo. The residue was chromatographed on silica gel 
(400 g, eluting with n-hexane - ethyl acetate (3:1)) to 
give 4- (pyrazol-l-yDbenzonitrile (10.54 g) . 
IR (KBr) : 2226, 1608, 1529, 1394 cm"^ 
NMR (CDCI3, 5) : 6.54 (In, dd, J=2.5, i.8Hz), 7.70- 
20 7.90 (5H, m), 8.00 (l.H, d, J=2.5Hz) 

APCI-MASS (m/z) : 170 (M-^H"^) 

Preparation 24 

To the solution of 4-f luorobenzonitrile (10 g) and 
25 imidazole (6.74 g) in N, N-dimethylformamide (200 ml) was 
added potassium carbonate (13.7 g) . Then the mixture was 
heated for 2 hours at 120*C. After cooling, the reaction 
mixture was diluted with ethyl acetate (2 () , washed with 
water, brine, dried over magnesium sulfate and evaporated 
30 in vacuo to give 4- (imidazol-l-yl) benzonitrile (10.34 gi . 
IR (KBr) : 2225, 1608, 1520 cm"^ 
NMR (CDCI3, O) : 1.21 (IH, s) , 7.34 {IH, t, 

J=1.2H2), 7.46-7.60 (2.H, m) , 7.75-7.89 (2H, m) , 
7.95 (IH, s) 
35 APCI-MASS (m/z) : 170 (M+H"^) 
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To a solution of methyl 4- (l-methviDyra'oi'-3- 
yDbenzoate (2.5 g, m dichloronethane (80 ml, was added 
dropw.se diisobutylaluminum hydride (1,02M toluene 
solution, 25.0 ml, at -60 - -SO'C. After stirring for 30 
-minutes at the same temperature, sodium fluoride i4 28 o) 
and water (1.38 ml, was added thereto. The mixture 'was 
warmed to room temperature over 15 minutes and stirred for 
one hour, insoluble materials were removed by filtration 
Tne filtrate was evaporated in vacuo to give ^-(i- 
methylpyrazol-3-yl, benzyl alcohol (1.74 g, . 

IR (KBr, : 2500-3650 (br, , 1508, 1462, 1431, 1360, 
1302 cm-^ 

NMR (CDCI3, 6) : 1.90 (IH, t, J=5.7Hz,, 3.95 (3H, ' 
3), 4.70 (2H, d, J=5.7HZ,, 6.54 (IH, d, J=2.2Hz,, 
7.33-7.43 {3.H, m, , 7.74-7.84 (2H, m) 

APCI-MASS (m/2, : 189 rM-r-H+) 

To a solution of 4-bromo-l-methylpyrazole (1 g) 
ether (15 ml, was added dropwise n-butyllithium (1.63M in 
hexane, 4.2 ml, keeping the temperature below -eo'c ^^te- 
stirring for 30 minutes, a solution of tri-n-butvltin " 
Chloride (1.85 ml, in ether (1.85 ml, was added ;hereto 
After stirring for one hour, the mixture was warmed to room 
temperature over 30 minutes and stirred for one hou^ 
reaction mixture was diluted with ether, washed with wat-r 
ana brine, dried over magnesium sulfate, and evaporated 
under reduced pressure to give l-methyl-4-tri- (n- 
butyDstannylpyrazole (2.3 g,. 

IR (Neat, : 2930, 1504, 1460, 1120 cm''- 
NMR (CDCI3, 6) : 0.75-1.70 (27H, m, , 3.93 (3H, s,, 

7.23 (IK, sj, 7.42 (IK, s. 
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Preparation 27 

To a suspension of 5-bromc-2-furancarboxylic acid (10 
g) , N^O-dimethyihydroxylamine-hydrochloride (5,1 g) and 1- 
hydroxybenzotriazole (7.07 g) in dichloromethane (300 ml) 
5 was added dropwise a solution of 1- ( 3-dimethylaminopropyl ) - 
3-ethylcarbodiimide (6.37 g) in dichloromethane (60 ml) at 
room temperature. The resulting mixture was stirred at 
room temperature for 18 hours. Water (180 ml) was added 
thereto and the insoluble materials were removed by 
10 filtration. The organic layer was separated and washed 
with brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed on silica gel (350 
q, eluting with ethyl acetate - n-hexane (1:1)) to give 5- 
bromo-2- (N-methyl-N-mechoxycarbamoyl) furan (7 . 60 g) . 
15 IR (Neat) : 2974, 2937, 1649, 1566, 1477 cm"^ 

NMR (CDCI3, 6) : 3.34 (3H, s), 3.77 (3H„ s), 6.45 

(IH, d, J=3.5Hz), 7,05 (IH, d, J=3.5Hz) 
APCI-MASS (m/z) : 234, 236 (M+H^) 



20 Prpnaration 28 

To a mixture of 3-methylbiphenyl (5.0 g) and 
N-bromosuccinimide (5.29 g) in tetrachloromethane (150 rr.l) 
was added benzoyl peroxide (144 mg) and the mixture was 
refluxed for 6 hours. The mixture was cooled, and the 

25 insoluble materials were filtered off. The filtrate was 

evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give crude 3-bromomethyl. 
biphenyl (6.59 g) as a yellow oil. 

IR (Film) : 3030, 1600, 1575 cm'- 

30 NMR (CDCI3, 5) : 4.56 (2H, s), 7.35-7.7 (9H, m) 

Prpparation 29 

The following compounds were obtained according to a 
similar manner to that of Preparation 28. 
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(1) ^-Bromomethylbenzophenone 

IR (KBr) : 3050, 1650, 1605 cm'^ 

NMR {CDCI3, 5) : 4.54 (2H, s). 7.4-7.85 



{9.H, m) 



( 



-3- (Pyridin-3-yl) benzyl bromide 

NMR (DMSO-de, 6) : 6.10 ,2H, s), 7.4-8.4 (6H, , 

8.9-9.3 (2H, m) 



(3) 



4-(Pyridin-2-yl)ben2yl bromide 
10 IR (Film) : 3050, 3010, 2985, 1735, 1585, 1565 

NHR (CDC13, 6) : 4.58 (2H, s) , 7,2-8.1 (7K, , 

8-7-8.8 (IK, m) 



35 



To a solution of 4-ethoxycarbonyl-2- (4- 
chlorophenyDthiazole (2.68 g) in a mixture of 
tetrahydrofuran (40 ml) and ethanol (10 ml) was added 
ixthxum borohydride (218 mg) at room temperature and the 
-xture was stired at 50-C for 1.5 hours. The mixture was 
poured into a fixture of ethyl acetate and ice water, and 
the separated organic layer was washed with wate^ and 
br.ne, dried over magnesium sulfate and evaoorated in 
vacuo. The residue crystalline solid was collected by 
25 n'^r'f" '° ^^-^^-^^-°P^-enyl)thiazol-4-yl,methanol 

IR (KBr) : 3270, 3080, 2920, 2865, 1595, 1525, 
1505 cm-I 

NMR (DMSO-dg, 5) : 4.63 (2H, d, J=5.8Hz), 5.40 (IH 

t, J=5.8Hz), 7.51 (IH, s), 7.5-7.6 (2H, m) , 7 9- 
8.0 (2K, m) 
APCI-MASS (m/2) : 226 (M^H+) 

PrPn^T-fltl^n ^] 



To a solution of methyl 6-chloronicotinate (6 86 g) 
and dihydroxyphenyl borane (5.85 g, in 1, 2-dimethoxyethane 
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(150 ml) was added 2M sodium carbonate aqueous solution (48 
ml), followed by tetrakis (triphenylphosphine) palladiuin(O) 
(2.31 g) and the mixture was refluxed for 16 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give methyl 6- 
phenylnicotinate (7.75 g) as a white crystal. 
10 IR (KBr) : 3070, 3030, 2995, 2945, 2845, 1725, 

1595, 1560 cm"- 
NMR (CDCI3, 5) : 3.98 (3H, s), 7.4-7.6 (3H, m) , 

7.82 (IH, dd, J=8.3, 0.9Hz), 8.0-8.1 (2H, m) , 
8.35 (IH, dd, J=8.3, 2.2H2), 9.28 (IH, dd, J=2.2, 
15 0.9H2) 

Prpparation 32 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

20 

N-Methyl-N-methoxy-4- [4- (dimethylamino) phenyl ] - 
bensamide 

IR (KBr) : 3255, 3000, 2815, 1605, 1540, 1505 cn~^ 
NMR (CDCI3, 6) : 3.01 (6H, s), 3.38 (3K, s!, 3.60 
25 (3H, s), 6.80 (2K, d, J=8.9H2), 7.5-7.65 (4H, m) , 

7.74 (2.H, dd, J=6.5, 1.9Hz) 
APCI-MASS (m/z) : 285 (M+K*) 

Prpnaratinn 33 

30 To a suspension of 4- (pyrrol-l-yl ) benzoic acid (3.74 

g) and N, 0-dimethylhydroxylamine-hydrochloride (i.95 g) in 
dichloromethane (100 ml) was added dropwise a solution of 
1- (3-dimethylaminopropyl) -3-ethylcarbodiimide (2.43 g) in 
dichloromethane (15 ml) at room temperature. The resulting 

35 solution was stirred at the same temperature for 18 hours. 
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water ,60 „1, „as added to the fixture, and th. insoluble 
material were re«cved by filtration. The filtrate was 
separated, and the organic layer was washed with brine, 
dried over .nagnesiu. sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica ge. 

to give ^-<Pyrrol-l-yi,-K-„ethyi-..,-.-„ethcxybenza,„ide ,2 12 " 

g) as a white crystal. 

(KBr) : 3130, 3045, 2975, 2935, 1640, 1610, 
1580, 1525 cn~i 
NHR {CDCI3, 5) : 3.39 (3H, s), 3.58 (3H, 3), 

6-4-6.45 (2H, m), 7.15-7.2 (2H, a,), 7.4-7.5 (2K, 
m), 7.8-7.9 (2H, m) 
APCI-MASS (in/2) : 231 (M^K"^) 

To a suspensio.n of 3- (pyrrol-l-yDbenzoic acid (5.62 
g), ^^'0-dimethylhydroxylami^e■hydrochloride (2.93 g) and 1- 
hydroxybenzotrxazole ,4.05 g) in dichloroznethane (150 ml, 
was added dropwise a solution of 1- (3-di.et.hylaxainopropyl ) - 
3-ernylcarbodi.mide (3.65 g, i.n dichloromethane (30 xnl, at 
rocn, ten,perature. The resulting solution was s-' .^ed a- 
roc. temperature for 20 hours. Water (100 znl) was added 
thereto and the insoluble materials were removed by 
filtration. The fiUrate was separated and the organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was ourified bv 
colum.n chromatography on silica gel to give 3-(pv^roI-i- 
yl)-N-methyl-N-met.hoxybenzamide (5.19 g) as a vellow oil 
IR (Film, : 3130, 2935, 1645, 1610, 1585, 1500 c^-l' 
NMR (CDCI3, 5) : 3.39 (3H, s,, 3.57 (3K, s), 

6.35-6.4 (2.H, m,, 7.1-7.15 (2H, m, , 7.45-7.6 <.F, 
m), 8.7-8.75 (IH, m, 
APCI-MASS (m/z) : 231 (M+.H+, 
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Prpparation 35 

The following compound was obtained according to a 
similar manner to that of Preparation 34. 

5 [4- (N-Methyl-N-methoxy) carbamoylphenyl] - 

dihydroxyborane 

IR (KEr) : 3380, 1610, 1545, 1510 cm"^ 
NMR (DMSO-dg, 5) : 3.25 (3H, s), 3.53 (3H, s), 

7.5-7.8 (4H, m) 
10 APCI-MASS (m/2) : 210 (M+H^) 

Prpparation 36 

To a suspension of lithium aluminum hydride (349 mg) 
in tetrahydrofuran (30 ml) was added dropwise a solution of 
15 4- (pyrrol-l-yl) -N-methyl-N-methoxybenzamide (2.11 g) in 

tetrahydrofuran (40 ml) at 5**C and the mixture was stirred 
at 5*C for 1.5- hours. To the mixture were added sodium 
fluoride (1.54 g) and water (495 mg) , and the mixture was 
stirred at room temperature for 30 minutes. The insoluble 
20 materials were filtered off and washed with 

tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4- (pyrrol-l-yl) benzaldehyde (1.65 g) . 

IR (KBr) : 3130, 2800, 2745, 1690, 1605, 1520 cm'- 
25 NMR (CDCI3, 6) : 6.35-6.45 (2H, m) , 7.15-7,25 (2H, 

m), 7.5-7.6 (2H, m), 7.9-8.0 (2H, m; , 9.99 (IH, 
s) 

APCI-MASS (m/z) : 172 (M+H"*") 

30 PrfiPfliration 37 

The following compounds were obrained according ro a 
similar man.ner to that of Preparation 36. 



(1) 3- (Pyrrol-l-yl) benzaldehyde 



- 1 



35 IR (Film) : 3220, 1700, 1850, 1590, 1540, 1500 cm"^ 
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10 



^ (CDCl^, 6) - 6 4-6 4=; /ou 

, ^ ^-^^ '2ri, m), 7.15-7.20 (2H 

APCI-MASS (n,/2) ; 172 (M+pj) 

(2) 4- (O-DimethylaminophenyDbenzaldehyde 
1540 cm"- 

<C0C^3- a, : 3.03 3., ,,„, 

<^H, m), 10.01 (IH, s) 
APCI-MASS (m/2) : 226 (M*H+, 

(3)4 - (PhenylsulfamovDbenzaldehyde 

(KBr) : 5260, 3055, 2860, 1695, 1595 op-i 
-^C-S0-d„5) : 7.0-7.15 

7.93 (2H, d, J=3.1Hz), 8.05 (2K, d' J^[,., 
^0-04 (IH, s,, 10.48 (IH, br s, ^ ^ ^' 

APCI-MASS (in/2) : 262 

2-Broino-5-furaldehyde 

(KBr) : I670, 1464, 1377, 1271 c-^-1 

NMR (CDCI3, 6) • 6 57 n- ^ . ^ "' 

3' . 6.57 nr., d, J=3.6K2), 7.19 (IH, 

J=3.6H2), 9.54 (IH, s) 

To a suspension of 4-bronioben2aldehyde (i 85 • 
r^-flurophenyljdihydroxvborane ,1 40 Tn t 
was added powdered pota.iu. cal^nat ' (^07 r^l.?: " ^ 
y addUion o. tetra.is(trip.enylp.ospMne)pa: r 

" — 24 .ours Id . 

--crogen. The mixture was ooured into ^ n,,-«^ 

acetate and ice water and " °' "'"-^^ 

water, and the separated oraan-- 1^,.^ 

washed With water .nd .Mne, dried over .ajes';, ! 

and evaporated i„ vacuo. T..e residue was ^Z/T^' 
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column chromatography on silica gel cc give 4-(4- 
f luorophenyl ) benzaldehyde (1.67 g) as a white crystal. 
IR (KBr) : 3055, 2855, 2755, 1705, 1600, 1565, 
1520 cm"^ 

5 NMR {CDCI3, 6) : 7.1-7.25 (2K, ra) , 7.55-7.7 (2H, 

m) , 7.71 (2H, d, J=8.2H2), 7.95 {2K, d, J=8.2Hz), 
10.06 (IH, s) 
APCI-MASS (m/z) : 201 (M+H"^) 



10 Prepacatign 39 

To a solution of 2-bromo-5-thiophenecarbaldehyde (2 g) 
and dihydroxyphenylborane (1.66 g) was added 2M sodium 
carbonate solution (13.6 ml) and 

tetrakis (triphenylphosphine) palladium (0) (605 mg) . The 
15 mixture was heated for 5 hours at 80*C. The reaction 
mixture was poured into water, extracted with 
dichloromethane. The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated in 
vacuo. The residue was chromatographed cn silica gel (100 
20 g, eluting with n-hexane - ethyl acetate (5:1)) tc give 2- 
phenyl-5-thiophenecarbaldehyde (1.80 g) . 

IR (KBr) : 1647, 1441, 1232, 754 cm"- 
NMR <CDCl3, 5) : 7.33-7.50 (4H, , 7.60-7.80 (3K, 

m) , 9.90 (IH, s) 
25 APCI-MASS (m/2) : 189 (M+H*) 

Preparation 40 

The following compounds were obtained according to a 
similar manner to that of Preparation 39. 

30 

(1) 2-Phenyl-5-furaldehyde 

IR (Neat) : 1674, 1522, 1475, 1257 cm"- 
NMR (CDCI3, 5) : 6.85 (IH, d, J=3.7H2), 7.33 (IH, 
d, J=3.7Hz), 7.37-7.53 (3H, m) , 7.80-7.92 {2K, 
35 m), 9.66 (IH, s) 
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APCI-MASS (m/2) : 173 (M+H*) 

(2) ^-?>ienyi-2-thiophenecarbaldehvde 

(KBr) : 1676, 1539, 1429, 1173, 760 cn":^ 
-^-Cl3, a, : 7.30-7.eS.<5H,.,, 7.a2!7.90aH 

n^). 8.00-8.08 (IH, m, , 9.98 (1h, d j-i \ 
F^-MASS (m/2, : 189 (M.H^) ^ ^ 

(3) ^ - (^-MethylphenyDbenzaldehyde 

(KBD : 3095, 3060, 2860, 2765, 1690, 1600, 
1575, 1505 cpi'l 
,CDCl3, S, : 2.42 ,3H, ^.jg ,3,, ^ 

-lO.-IHz,, 7.55 (2H, dd, J=6.3, l.SKz),' 7 74 ,,H 

APCI-MASS (m/z) : 197 

(4) 4- (^-ChlorophenyDbenzaldehyde 

IH (KBD : 3055, 2820, 2720, 1695, 1605 c'l 
^-HH (CDCI3, 0, : 7.4-7.5 (2H, n, , 7.55-7.65 (2H 

7-7-7.8 (2K, 7.9-8.0 (2H, , icOo'd'-- 

APCI-MASS (m/z) : 217 (M+H+) 

(5) '3-(4-Broinophenyl)ben2aldehyde 

IR (KBD : 3050, 2820, 2725, I7C5, 1605, ^575 
1555 cm-1 

N«H .00:3. 6, : 7.45-7.55 ,2:-:. , 7.33.,. ,3 

7.65-7.75 ,2H, , ,.„.e.C5 ,2.H, , loT^S 
(IH, s) 

APCI-Mjiss (m/2) ; 253, 261 (MxH+j 

To a solution of 4-carboxybenzaldehvde (3 oo 



20 



25 



30 
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dropwise isobutyl chloroformate (3,01 g) at 5°C and the 
mixture was stirred at 5°C for 40 minutes. To this 
solution was added aniline (2.05 g) and the mixture was 
stirred at room temperature for 16 hours. Water was added 
5 to the mixture, and the separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. To the residue was added hexane: ethyl acetate (1:1) 
and the powder was collected by filtration to give 4- 
(phenylcarbamoyl)benzaldehyde (2.24 g) . The filtrate was 
10 evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (1,12 

g) . 

IR (KBr) : 3340, 3055, 2820, 2725, 1705, 1650, 
1575, 1535 cm"^ 

15 NMR (DMSO-dg, 6) : 7.13 (IH, t, J=7.3H2), 7.3-7,45 

(2H, m), 7.79 (2H, d, J=7.5H2), 8.0-8.2 (4H, m) , 
10.12 (IH, s), 10.46 (IH, s) 
APCI-MASS (m/z) : 226 (M+H"^) 

20 Prepflirfltipn 42 

To a solution of ethyl 4-aminoben2oate (3.30 g) in 
pyridine (10 mi) was added dropwise benzoyl chloride 
(3.09 g) at 5°C, and the mixture was stirred at room 
temperature for 1.6 hours. The mixture was poured into a 
25 mixture of ethyl acetate, ice water and 6N hydrochloric 
acid (40 ml), and the separated organic layer was washed 
with water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized from 
hexane and ethyl acetate (5:1), and the crystal was 
30 collected by filtration to give ethyl 4- (benzoylam.ino; - 
benzoate (5.14 g) . 

IR (KBr) : 3300, 3050, 2980, 1720, 1650, 1530 cm"- 
NMR (DMSO-dg, 6) : 1.34 (3H, t, J=7.1Kz), 4.34 (2K, 
q, J=7.1Hz), 7.5-7.7 (5H, m) , 7.95-8.2 (3H, m) , 
35 8.45-8.5 (IH, m) , 10.48 (IH, s) 
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APCI-MASS (m/2) : 270 (M+H+) 

sixnilaT ^—^-9 to a 

similar manner to that of Preparation .11 . 

4 - ( 2-Pyridyl carbamoyl ) benzaldehyde 

(KBr) : 3230, 3180, 3115, 3035, 2810, 2725, 
1710, 1675, 1585, 1540 cm''- 

- . -s. Hz, e.aa-a.25 an, a..-s..5 uh. 

10.12 (Ih, s), 11.06 (IH, s) 
APCI-MASS (m/z) : 227 (M+H+) 

Preparation 

To a solution of [2- (4-chlorophenyl , thiazol-4- 

1: LteTm ^-'^ ^^^^^ 

e luxed for 1.8 hours. The mixture was filtered and the 
--.rate was evaporated in vacuo to give 4-formvl-2- 
chlorophenyDthiazole (1.23 g). - - «- 

IR (KBr) : 3110, 2840, 1695, 1595, 1575, 1500 

mR (DMSO-dg, 6) : 7 55-7 65 . 

6' /.oo 7.6o (2H, m), 8.0-8.1 (2H, 

n-.), 8.80 (IH, s), 9.99 
APCI-MASS (m/z) : 224 (M+H+J 



s) 



35 



?rc>na ration 

TO a solution of (3-phenylpyra.ol-5-yl,,ethanoi (1 ^0 
9. .n acetone ,130 .a, „as added activated ^nganese 
d-x.de ,6.5 „ and the ni.tute was refluxed i s hours 
Tne «xtute was Altered and the fUt.ate was evaoo-ated - 
vacuo to give 3-phenyl-5-£orn,ylpyra.ole ,1.16 „ "' 

IB IKBr) : 2400-3500 ,br) , 1676, 2473, 1292 
1192 cm-l 
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• NMR {DMSO-dg, 6) : 7.20-7.56 (4H, m) , 7.75-7.95 
(2H, m), 9.93 (IH, s), 14.05-14.30 (IK, br) 
APCI-MASS (m/z) : 173 (M+H"^) 

5 Preparation 46 

The following compounds were obtained according to 
similar manners to those of Preparations 44 and 45. 

(1) 3- (Pyrazol-3-yl) benzaldehyde 

10 IR {Fil.Ti) : 3325, 2975, 2920, 2840, 2745, 1700, 

1610, 1585 cm~- 

NMR (DMSO-dg, 5) : 6.84 (IH, d, J=2.0Hz), 7.6-8.25 

(4H, m) , 8.36 (IK, s), 10.07 (IH, s) , 13.05 (IK, 
br s) 

15 APCI-MASS (m/z) : 173 (M+.H+) 



(2) 6-Phenyl-3-formylpyridine 

IR (KBr) : 3060, 2835, 2785, 2740, 1695, 1590,- 
1560 cm'- 

20 NMR (CDCI3, 6) : 7.25-7.4 (4K, m) , 7.92 (IH, d, 

J=8.3Hz), 8.05-8.15 {2H, .-n) , 8.24 (IH, dd, J=8.3, 
2.2H2), 9.14 (IH, dd, J=2.2, 0.7H2), 10.14 (IH, 
s) 

APCI-MASS (m/z) : 184 (M+H"^) 

25 

(3) 2-Formyl-4- (pyrrol-l-yl) pyridine 

IR (KBr) : 3110, 2845, 1705, 1595 cm"^ 
NMR (DMSO-dg, 5) : 6.35-6.4 (2H, m) , 7.75-7.8 (2H, 
m), 7.98 (IH, dd, J=5.2, 2.5H2), 8.12 (IH, d, 
30 J=2.2H2), 8.80 (IK, G, J=5.5Hz), 10.0 (IK, s) 

APCI-MASS (m/z) : 173 (M+H"^) 



35 



( 4 ) 6-Phenylthio-3-f ormylpyridine 

IR (Film) : 3055, 2840, 2780, 1700, 1585, 1550 cm"- 
NMR (CDCI3, 6) : 6.94 and 7.49 (total IH, d. 
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V '" "' and 8.87' (total IH, 

J-2..H2), 9.98 and 10.10 (total IF 
APCI-MASS im/z) : 216 (M+H^) 

(5) 4-(Benzoyiamino)b6n2aldehyde 

(K3r) : 3305, 3055, 2840, 2735, 1715, 1660 
1645, 1540 cm'" 



10 



15 



20 



25 



30 



35 



. ^ • '5"' 7.95-8.15 (3H, 

«.^-0 (IH, s), 10.02 (IH, s), 10 54 (IH . 
APCI-MASS (Wz) : 226 (M.H*, ' ' 

(6) 4- (?henylsulfonylainino)ben2aldehyde 

(KBD : 3240, 3060, 2935, 2850, 2765, 1690 
1680, 1580, 1510 cm-l 

3H. . , 7.75-7.9 MK, , J.s: a„, , 

APCI-MASS (m/z) : 262 (M+H^) 

H) 4-{3-Thienyl)benzaldehyde 

IR (KBD : 1689, 1601, 1211, 1167 en- 
NMR (CDCI3, 6) : 7.41-7.47 (2H, .,/7.62 (1„, t 
J=2.1Hz), 7.70-7.83 (2H, m) , 7.85-7.98 (2H 
10.02 (IH, s) ' ' 

APCI-MASS (ni/z) ; 189 (M+H+) 

(8) 4-(2-Thienyl)benzaldehyde 

IR (KBr) : 1699, 1601, 1213, 1170 en"! 

NMR (CDCI3, S) : 7 14 (iH HH t c; . 

3 'IK' dd, J=5.1, 3.7Hz), 7.40 

'IH, dd, J=5.1, l.iHz,, 7.47 (IK, dd, J=3.7 
l.iHz), 7.70-7.82 (2H, n.) , 7.82-7.96 (.« ^ 
10.00 (IH, s) ^' 
APCI-MASS : 189 (M+H+) 
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(9) 4- (Pyra2ol-3-yl) benzaldehyde 

IR (Neat) : 2400-3700 (br) , 1697, 1606, 1211, 1171, 
837 cm"- 

NMR (DMSO-dg, 5) : 6.90 (IH, d, J=2.3Kz), 7.83 {IH, 
5 br S), 7.85-8.12 (4K, m) , 10.00 (IH, s) , 13.13 

(IH, br) 

APCI-MASS (m/2) : 173 (M+K"^) 

4- ( l-Methylpyrazol-3-yl ) benzaldehyde 
IR (KBr) : 1695, 1603, 1566, 1431, 1306 cm"^ 
NMR (CDC13, 6) : 3.99 (3H, s) , 6.64 (IK, d, 

J=2.3Hz), 7.43 (IH, d, J=2.3H2), 7.86-8.03 (4H, 
m), 10.01 (IH, s) 
APCI-MASS (m/z) : 187 (M+H"*") 
15 

(11) 4- (l-Methyl?yrazol-5-yl) benzaldehyde 

IR (KBr) : 1695, 1608, 1568, 1390, 1215, 1184 cm"- 
NMR (CDCI3, 5) : 3.95 (3H, s) , 6.41 (IH, d, 

J=1.9Hz), 7.56 (IH, d, J=1.9Hz), 7.57-7.68 (2H, 
20 m) , 7.93-8.04 (2H, m) , 10.03 (IK, s) 

APCI-MASS (m/z) : 187 (M+H"*") 



(10) 

10 



(12) 3- (lH-Tetrazol-5-yl)benzaldehyde 

IR (KBr) : 2400-3500 (br) , 1674, 1612, 1560, 1373, 
25 1207 en"- 

NMR (DMSO-dg, 5) : 7.86 (IH, dd, J=7.7, 7.7Hz), 

8.08-8.20 (IH, m) , 8.3C-8.42 (IH, , 8.57 (IK, 
dd, J=1.5, 1.5Hz), 10.13 (IH, s) 
APCI-MASS (m/z) : 175 (M+H*) 

30 

OT-ppa^-al-ion 47 

To a suspension of 3- (pyrazol-3-yl) benzonicrile (37.70 
g) in formic acid (300 ml) was added a suspension of Raney 
Nic)cel (Trademark : NDT-90) in water (130 nl) and the 
35 mixture was refluxed for 3.5 hours. The mixture was cooled 



wo 96/10559 



PCT/JP9S/01982 



- 57 - 



10 



15 



20 



25 



35 



to^ roc™ temperature end Raney Nickel we. removed bv 
-i.crat.on and washed with formic acid ,150 nl, 

ceute pad and the nitrate we. separated III o™: 
ayer was washed with brine, dried over magnesium s i ate 

CO umn chromatography on silica gel to give 3- ,oyrazol-3- 
yDoenzaldehyde (37.17 g) . iPyrazol 3 

<KBr, : 3190, 2975, 2840, 1690, 1605, 1585 cm"! 

NMR (DMSO-dg, 51 - 6 8i riH h - , , 

6' ' • IIH, d, o=2.2H!l, 7.65 (l.H, 

J=^.6H.,, 8.35 ,1K, s,, 10.07 ,ih, s,, 13.06 
ilH, br s) 

To a solution of 4-f luorobenzaldehyde (2. .8 g, ani . 
o.o.op.enol .3..e in N,N-di.ethylaceta.ide (20 

.-xture was refluxed for 17 hours. The fixture was oou^eo 

separated organxc layer was washed with water and t^ine 
cr.ed over .agnesiu. sulfate and evaporated in vacu^ 
-es.due was purified by colu.. chromatography on sUica'oe^ 
give 4-{4-broinophenoxy)ben2aldehyde (I..1 ^r) 

IH (KBr) : 3030, 2920, 2840, 2735, 1705," 1600, 
1560 cin~- 

NMR (CDCl-,, 5) • 6 Q«;-7 i ^/lu ■ - 

3' • b.yi5-7.1 (4H, , 7.45-7.55 (2H 

m), 7.8-7.9 (2H, m) , 9.94 ' 
APCI-MASS (in/2) ; 279, 277 (M+H*) 

To a solution of 4-bromobenzaldehyde (4.96 g, and 
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4-f luorophenol (4.48 g) in N, N-dimethylacetamide {25 ml) 
was added powdered potassium carbonate (5.53 g) , and the 
mixture was refluxed for .6 hours under nitrogen. The 
mixture was poured into a mixture of ethyl acetate and 
5 water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4-(4- 
f luorophenoxylbenzaldehyde (1.92 g) as an orange oil. 
10 IR (Film) : 3360, 3075, 2835, 2740, 1695, 1600, 

1585, 1495 cm'- 
NMR (CDCI3, 5) : 6.7-6.3 (IH, m} , 6.85-6.95 {IH, 

m), 7.0-7.2 (4H, m) , 7.8-7.9 |2H, m) , 9.92 (IH, 
s) 

15 APCI-MASS (m/z) : 217 (M+H"*") 

To a solution of 4-phenylthioben2onitrile (12.23 g) in 
toluene (200 ml) was added dropwise diisobutylaluminum 

20 hydride (1.02M toluene solution) (114 ml) at -70'C over 50 
minutes and the mixture was stirred at -70*C for 30 
minutes. To the mixture were added sodium fluoride (19.45 
g) and water (6.26 g), and the mixture was warmed to room 
temperature. The insoluble materials were removed by 

25 filtration and washed with toluene. The filtrate was 
evaporated in vacuo and the residue was dissolved in 
tetrahydrofuran (50 ml) . To this solution was added 6N 
hydrochloric acid (19.3 ml) and the mixture was stirred at 
room temperature for 1 hour. The mixture was extracted 

30 with ethyl acetate, and the organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4- 
(phenylthiojbenzaldehyde (9,83 g) as a yellow oil. 

35 IR (Film) : 3055, 2830, 2745, 1695, 1595, 1560, 



wo 96/10559 



PCT/JP9S/01982 



10 



35 



- 59 - 

1505 cm-i 

3' °i ■ (4r., m), 7.35-7.6 (3H, 

m), 7.65-7.75 {2K, m) , 9.91 (1h, s) 
APCI-MASS (m/z) : 215 (M+K*) 

TO a solution of 4- ,pyrazoi-.-yl,ben«nitrile ,5 0 
« dxchloromethane ,150 .1, was added dropwise 
dx.sobutylalu.in™ hydride ,1.02„ toluene solution, 58 
^-p.ng tne temperature below -60-C. After stirring for 

ZITZ' """"^ ^' '3.2 .1, were 

added .hereto. The reaction fixture was warmed to roo. 
e.perature over 30 .inutes and stirred for 1.5 hours, 
insoluble Material was removed by filtration. The filtrate 
1= was concentrated by evaporation in vacuo. The residue was 

ai^d ::v: he solution „: 

added IN-hydrochloric acid and stirred for one hour a. room 
temperature. To the mixture was added s..-sodiu. hydroxice 

20 : T,:"""- ""^-"^ =~d was extracted 

w th dxchloromethane. The organic layer was washed with 
water and brine, dried over magneslur, sulfate, evanorated 
i.--. vacuo. The residue was chromatographed on silica : 

10 n-hexane - ethyl acetate (l.-l,, to give mvra"z"o. - 
l-yi)benzaldehyde (4.36 g). 

•■ 1695, 1605, 1390, 1200 cm'^ 
NMR (CDCI3, 5) : 6.54 (IK, dd, J=2.5, l.S.Hz), 7.79 
{IH, d, J=1.5Hz), 7.65-8.10 fSH, m) , 10.02 (IH, 

s } 

APCI-MASS (m/z) : 173 (M+.H-^) 

30 

Pren;^rAti^r> 

The following compound was obtained according to a 
similar ma.nner to that of Preparation 51. 

4- (Imidazol-l-yi)benzaldehyde 
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IR (K3r) : 1686, 1606, 1522, 1313 cm"^ 

NMR (CDCI3, 5) : 7.15-8.10 (7H, m) , 10.05 (IH, s) 

APCI-MASS (m/z) : 173 (M+K^) 

5 Proparation 53 

To a solution of methyl 5-phenyl-3- 
isoxazolecarboxylate {4.73 g) in dichlcrcmethane (150 ml) 
was added dropwise diisobutylaluminum hydride (1.02M 
toluene solution 45.7 ml) at -7C"C - -60"C. After stirring 

10 for one hour at the same temperature, sodium fluoride (7.83 
g) and water (2.52 ml) were added thereto. The mixture was 
warmed to room temperature over 30 minutes and stirred for 
one hour. Insoluble materials were removed by filtration. 
The filtrate was evaporated in vacuo. The residue was 

15 chromatographed on silica gel (85 g, n-hexane - ethyl 

acetate (3:1)) to give 5-phenyl-3-isoxa2olecarbaldehyde 
(1.94 g) . 

IR (KBr) : 3126, 1713, 1568, 1455, 1184 cm"^ 
NMR {CDCI3, 6) : 6.90 (IH, s) , 7.35-7.68 (3H, m) , 
20 7.75-7.92 (2H, m) , 10.20 (l.H, s) 

Preparation 54 

To the solution of 4-bromobenzaldehyde (462 mg) and 1- 
methyl-4-tri-n-butylstannylpyra2ole (1.1 g) was added 

25 tetrakis (triphenylphosphine)palladium(O) (87 mg) , Then the 
mixture was heated for 3 hours ar 140°c. After cooling, 
the reaction mixture was diluted with toluene (6 nl). An 
aqueous solution (5 ml) of potassium fluoride (1.7^ g) was 
added to the mixture and stirred for one hour. Insoluble 

30 material was removed by filtration. The filtrate was 

washed wirh water and brine, dried over magnesium sulfate, 
and evaporated in vacuo. The residue was chromatographed 
on silica gel (40 g, eluting with n-hexane - ethyl acetate 
(1:2)) to give 4- (l-methylpyrazol-4-yl)benzaldehyde (427.4 

35 mg) . 
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IR (KBr) : I693, 1605, 1169, 831 cm"! 
NMR (CDClo, 5) • 3 qc /^u . -, 

7-^3 3), 7.85 (IK, s), 7.80-7.92 (2^ ^, 

9.98 (IH, s) ' ^' 

5 APCI-MASS (m/z) : 187 

To a solution of oxalyl chloride ,1.5 .1, 

1 Alter 20 minutes, 4- {oxazol-*^- 

vDbenzyl alcohol (2 5 a) in Hi.Ki . loxazol 5- 

v^.j g; m aichloromethanp ^-jp «i i 

dimethyl sulfoxide (2 ml) was add.H h ^"'^ 

mx; was added dropwise at thp 
temperature then stirred for one hou^ To ! 

added triethyla.ine ,e .i, and stirr d f^! 3^' , " 

rp>ar-i--i^», • ^ -^uxiiea ror 30 minutes. The 

reaction mixture was warma^j 

,sn.,^ ^° ""^^^ temperature ov-r 30 

.nates. A,.er stirring for one hour, the mixture "wa 
d uted With ethyl acetate, washed with water and J 

r d ,.er magnesium sulfate, evaporated in vacuo. C' 
residue was chromatographed on silica gel (80 n ^ 
wUh n-hexane - ethyl acetate (l.-m ^l.^ 
vDbenzaldehyde (2.20 g). (cxazol-S- 
IR (KBr) : 1693, 1610, 1211, lin, 829 c-n"! 

8.00 (l.H, s), 10.03 (IH, s) 
APCI-MASS (m/2) ; 174 (M+H+) 

£fePflrafinn 

.TO the solution of 3- (lH-tetrazol-5-yi)benzalde.hvde 
(1-0 g) m pyridine (15 ml; was added 

triphe.nylchloromethane (1.76 g) ar 0-5- Th» • 

starred far a u a. u ^. .^e mixture was 

t rred .or 4 nours at room temperature. The reaction 
-axture was poured into water and extracted with e^hv" 
acetate. The organic layer was washed with dil 
hydrochloric acid, water, brine, dried over magnesium 
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sulfate, evaporated in vacuo to give 3- (1-trityl-lK- 
tetrazol-5-yl) benzaldehyde (2.51 g) . 

IR (KBr) : 1699, 1516, 1491, 1446, 1201 cra"^ 
NMR (DMSO-dg, 6) : 7.05-7.20 and 7.38-7.53 (15H, 
5 m), 7.80 (IH, dd, J=7.7, 7.7H2), 8.05-8.14 (IH, 

m), 8.30-8.40 (IH, m) , 8.50-8.55 (IH, m) , 10.12 
(IH, s) 



Preparation 57 

10 The mixture of 4-formylbiphenyl (3.64 g) and 

cycloheptylamine (2.49 g) was heated at 120"C for 6 hours 
under nitrogen. The mixture was cooled to room temperature 
and dissolved in. ethanol (30 ml) . To the solution was 
added carefully sodium borohydride (757 mg) , and the 

15 mixture was stirred at room temperature for 1 hour. The 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 

20 chromatography on silica gel to give N-(4- 

biphenylylmethyl) cycloheptylamine (5.24 g) as a yellow oil. 
IR (Film) : 3030, 2920, 2850 cm"- 

NMR (DMSO-dg, 6) : 1.3-1.9 (12H, m) , 2.5-2.7 (IH, 
m), 3.72 {2H, s), 7.3-7.7 (9H, m) 
25 APCI-MASS (m/z) : 280 (M+H"^) 



P^eparaf inn 58 

The suspension of 4- [ 4- (dimethylamino) phenyl ] - 
benzaldehyde (640 mg) and cycloheptylamine (643 mg) in 

30 toluene (3 ml) was stirred at 12C'C for 5 hours under 
nitrogen. The mixture was evaporated to dryness and 
dissolved in ethanol (20 ml) . To this solution was added 
sodium borohydride (107 mg) and the mixture was stirred at 
room temperature for 1 hour. The mixture was evaporated to 

35 dryness and the residue was extracted with dichloromethane. 
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The organic layer was washed with brine, dried over 

-agnesxu. sulfate and evaporated in vacuo The 

purified bv coinmn ^ ™ residue was 

iea by column chromatography on silica oel tr. ■ 
cycloheptyl a-fA~(ri^r. ^.u , . *-^-Lica gel to give N- 

5 mg). ■ '^^-^^^yi-'n-no,phenyl,benzylamine (945 

^« (KBr) : 3275, 3025, 2920, 2850, 2805, 1610 
1535, 1505 cm-1 
^CDCl3, 5, : a.<.2.0 (12H, m) , 2.65-2.85 CIH 

-B.BHZ), 7.34 (2H, d, .= a.8H„, 7.45-7.65 (4H, 
APCI-MASS (m/2) : 323 

The mixture of 4-phenoxybenzaldehyde (i 9a „, . 
benzylamine M ei «nyae (1.98 g) and 

y dniine (i.ei g) was stirred at 120"r >. u 

-.itrcen. The „i«ure was cooled to roo^ 
--olved m ethanol ,.o .1,. to th<s ::iut:r""" 

^-'.ness and .hrretdLt:;. a^L^wuVd^rr""^ ^ 
- o.,an.c layer was washed with .r.ne ^ f r 
■nagnesxu. sulfate and evaporated in vacuo. The ^esidu 
Purxried by column chromatographv on silic, 

benzyl-.-pneno.ybenzyla.ine ,20; '° ''"^ 

IH (Fita, , 3035, 

NMR (CDCl-, 5) • 3 78 , , 

3' o< ■ 3.78 (2H, SI, 3.82 (2H, s) , 6 9- 

'•4 (14H, m) 

APCI-MASS (m/2| : 290 (M+.H*) 

The mixture of 4-phenoxyben2aldehvde n 95 
furfurylamne ,1.61 „ was stirred at 120.0 fo 4 . 
under nitrogen. The .i«ure was cooled to . 
- ...solved in ethanol ,20 .1,. To tM^ sXr^r"" 
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added sodium borohydride (37 8 mg) and the mixture was 
stirred at room temperature for 1 hour. The mixture was 
evaporated to dryness and the residue was extracted with 
dichloromethane. The organic layer was washed with brine, 
5 dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give N-furf uryl-4-phenoxyben2ylamine (2.51 g) . 

IR (Film) : 3060, 3035, 2920, 2830, 1590, 1505 cm~^ 
NMR (CDCI3, 5) : 3.76 (2H, s) , 3.80 (2H, s), 
10 6.15-6.2 (IH, m) , 6.3-6.35 (IH, m) , 6.9-7.4 (lOH, 

m) 

APCI-MASS (m/z) : 280 (M+H"*") 



Prpparafinn 61 

15 The following compounds were obtained according to 

similar manners to those of Preparation 57, 58, 59 and 60. 



(1) N- (2-Biphenylylmethyl) -cycloheptylamine 

IR (Film) : 3060, 3020, 2935, 2910, 2850, 1460 cm~- 
20 NMR {CDCI3, 5) : 1.2-1.8 (12H, mi, 2.4-2.6 (IH, m) , 

3.71 (2H, s), 7.2-7.5 (9H, m) 
APCI-MASS (m/z) : 280 (M+H"^) 



(2) N-Cycloheptyl-4-phenoxybenzylamine 
25 IR (Film) : 3030, 2920, 2850, 1590, 1505 cm"^ 

NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 2.6-2.8 (IH, 

n) , 3.75 (2H, s), 6.9-7.4 (9H, m) 
APCI-MASS (m/z) : 296 (M+H*) 



30 (3) N-Cyclohexyl-3-phenoxybenzylamine 

IR (Film) : 3035, 2925, 2850, 1585 cm"- 

NMR (CDCI3, 6) : 1.3-2.0 (12H, m) , 2.6-2.8 (IK, m) , 

3.75 (2H, s), 6.8-7.4 (5H, m) 
APCI-MASS (m/z) : 296 (M+H*) 



35 
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"-'^y'^^^^-P^yi- (2- M-=hlorophenyl| thiazol-4- 

yl J methyl amine 

(KBD : 2930, 2850, 1595 cin-1 
NMR .DMSO-d„ 5) : ,,3-2.2 (I2H, , 2.6-2 8 (IK 

3.8. (2H, s,, 7..9 (IH, s), 7.5-76 (H ,, 
7-9-8.0 (2H, m) ' '"^ ' 

APCI-MASS im/z) : 321 

-R (KBD : 3080, 2925, 28S5, 1575 cn>-l 

KMR ™so-.„ 5, : „2H, . 2.e-2.,5 UH. 

a;,.r 

APCI-MASS (m/zl : 270 (M*H*1 

IR (Filn,, : 2925, ^gjo, ^^^^ 

- --3. a, : .3.2.0 .2H. , 2..-2.e »„. 

APCI-MASS (m/j) ; 269 (M*H*i 

ni N-Cyclohepry.-3- (Pyrrol-I-yl,benzyU.i„e 

IR (Film) : 2925, 2850, 1610, 1595, 1545 1500 -1 

«R .CDCI3, 6, : 1.4-1.95 ,i2H, :!; r 

6 30-..35 ,2„, 7.10-7.15 ,2h;-.,, ,.',3. 

APCI-MASS (ni/2) : 269 (M+K*) 

(S) -^-^^^^^^^ 

IH (.aim) : 3305, 3135, 3100, 2925, 2855, 1600 

1575 cm-i 

NMR {DMSO-d^, 6) • 1 3-? n /t?u 

6' °) ■ 1.3 2.0 (12.H, m), 2.55-? 7 n '4 

'^J' 3.82 (2K, s), 6.35-6.4 (2H, ni) 6 l\ - 

' Ki;, 6.5-6. (2H, 
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m), 6.55-6.6 (l.H, m) , 6.65-6.7 (IH, d, J=2.2H2), 
8.47 (IH, d, J=5.6H2) 
APCI-MASS (m/2) : 282 (M+H+) 

(9) N-Cycloheptyl (6-phenylpyridin-3-yl)methylamine 
IR (Film) : 3030, 2910, 2850, 1560 cm"^ 
NMR (CDCI3, 5) : 1.4-2.0 (12K, m) , 2.6-2.8 (IH, m) , 
3.83 (2H, s), 7.3-7.5 {2H, ir,) , 7.65-7.8 (2H, m) , 
7.95-8.05 (2H, m) , 8.61 (IH, s) 
APCI-MASS (m/2) : 281 (M+H-^) 



(10) N-Cycloheptyl-3- (pyrazol-3-yl) ben2ylamine 

IR (Film) : 3210, 2915, 2850, 1610, 1540 cm'^ 
NMR (DMSO-dg 6) : 1.3-1.9 {12H, m) , 2.5-2.7 (IH, 

m), 3.72 (2H, s), 6.68 (IH, d, J=2.1Hz), 7.15-7.8 

(5H, m) 

APCI-MASS (m/2) : 270 (M+H"*-) 



(11) N-Cycloheptyl-4-(4-fluorophenyl)ber.zylamin€ 
20 IR (Film) : 2925, 2855, 1500 cm~l 

NMR (CDCI3, 6) : 1.4-2.0 {12K, m) , 2.65-2.85 (IH, 

m), 3.81 (2H, s), 7.05-7.2 {2K, m) , 7.35-7.5 {6H, 
m) 

APCI-MASS (m/z) : 298 (M+H"^) 

25 

( 12 ) N-Cycloheptyl-4- ( 4 -chlorophenyl ) benzylamine 
IR (KBr) : 3030, 2925, 2855, 1485 cm"! 

NMR (CDCI3, 5) : 1.35-2.0 (12H, m) , 2.6-2.8 (IK, 
m), 3.82 (2K, s) , 7.4-7.6 (8H, m) 
30 APCI-MASS (m/2) : 314 (M+H"^) 



(13) N-Cycloheptyl-4-{4-bromophenyl)ben2ylamine 
IR (KBr) : 3035, 2925, 2855, 1480 cm"! 
NMR (CDCI3, 6) : 1.3-2.0 (12H, m) , 2.6-2.8 (IH, 
3.81 (2H, s), 7.35-7.65 (8H, m) 
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APCI-MASS (in/2) : 360, 358 {M+H+) 

(14) N-Cycloheptyl-4- (4-methylphenyl)benzylanine 
IR (Film) : 3025, 2910, 2855, 1500 cm-l 

NMR (CDCl:,, 6) . 1 3-7 n M7H ^^ ^« 

3' ^' • -L-J ^.U (12ri, m), 2.39 (3H, s), 
2.65-2.8 (IH, m), 3.81 (2H, s) , 7.24 (2K, d,' 
J=7.6H2), 7.37 (2H, d, J=8.3Hz), 7.4-7.6 (4H, nt) 
APCI-MASS (in/2) : 294 (M+H+) 

(15) N-Cycloheptyl-4-(4-bromophenoxy)ben2ylamine 

IR (Film) : 3030, 2925, 2850, 1585, 1505, 1480 cm'l 
NMR (CDCI3, 6, : 1.3-2.0 (12H, , 2.6-2.8 (IH, m) , 
3.75 {2H, s), 6.8-7.0 (4H, m) , 7.25-7.5 (4H, m) 
APCI-MASS (m/2) : 376, 374 (M+H+) 

(16) J^-Cycloheptyl-4-(4-phenylthio)ben2ylamine 
IR (Film) : 2920, 2850, 1510 cm"! 

NMR (CDCI3, 5) : 1.3-2.0 (12H, m) , 2.55-2.75 ,1H, 
3.75 (2H, s), 7.2-7.5 (9H, m) 
20 APCI-MASS (m/2) : 312 (M+K"^) 

(17) N-Cycloheptyl- ( 6-phenylthiopyridir.-3-yI ) methyl a^^ine 
IR (Film) : 3305, 2925, 2850, 1700, 1585, 1560 cm'l 
NMR (CDCI3, 5) : 1.3-2.0 (12H, m) , 2.55-2.75 (IH, 

3.71 (2K, s), 6.87 (IK, d, J=8.2H2), 7.4-7.7 
{6H, m) , 8.35-8.4 (IH, m) 
APCI-MASS (m/2) : 313 (M+H"^) 



15 



25 



30 



(13) N-Cycloheptyl-4-(4-ben2oylamino)ben2ylamine 

IR (Film) : 3265, 3150, 3070, 2925, 2850, 1645, 

1615, 1595, 1555 cm"! 
NMR (DMSO-dg, 5) : 1.3-1.9 (12H, m) , 2.55-2.7 (IH 
m), 3.69 (2H, s), 7.07 (IH, d, J=7.7H2), 7.^7' 
J='^-7H2), 7.5-7.8 (5H, m) , 7.9-8.0 (2.« 
^ m), 10.22 (IH, s) 
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APCI-MASS (m/2) : 323 (M+H+) 

(19) N-Cycloheptyl-4- (2-pyridylcarbanioyl) benzylamine 
IR (KBr) : 3305, 2925, 2855, 1680, 1610, 1580, 

5 1535, 1505 cm"^ 

NMR (DMSO-dg, 5) : 1.3-1.9 (12H, m) , 2.5-2.7 (IH, 
m), 3.76 (2H, s) , 7.17 (IK, dd, J=6.3, 4.9Hz), 
7.45 {2H, d, J=8.2Hz), 7.98 (2H, d, J=8.2Hz), 
7.8-7.9 (IH, m) , 8.19 (IH, d, J=8.4Hz), 
10 8.35-8.4 (IH, m) , 10.70 (IH, s) 

APCI-M?^S (m/z) : 324 (M+H+) 

(20) N-Cycloheptyl-4- (4-fluorophenoxy) benzylamine 
IR (Film) : 2925, 2855, 1505 cm"^ 

15 NMR (CDCI3, 5) : 1.4-2.0 (12H, m) , 2.65-2.8 (IH, m) , 

3.75 (2H, s), 6.85-7.1 (6H, m) , 7.2-7.35 (2H, m) 
APCI-MASS (m/z) : 314 (M+H"^) 

(21) N-Cycloheptyl-4- (phenylsulfamoyl) benzylamine 

20 NMR (DMSO-dg, 6) : 1.2-1.8 (12H, m) , 2.5-2.6 (IH, 

m) , 3.70 (2H, s) , 7.0-7.15 (3H, m) , 7.15-7.25 
(2H, m), 7.47 (2H, d, J=8.3Hz), 7.68 (2H, d, 
J=8.3Hz), 10.23 (IK, s) 
APCI-MASS (m/z) : 359 (M+H*) 

25 

(22) N-Cycloheptyl-4- (3-thienyl) benzylamine 
IR (KBr) : 2924, 1458, 1201, 775 cm"^ 

NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.62-2.78 (IK, 
m), 3.80 (2H, s) , 7.30-7.47 (5H, m) , 7.50-7.60 
30 (2H, m) 

.APCI-MASS (m/z) : 286 (M+H"^) 

(23) N-Cycloheptyl-4- (2-thienyl)ben2ylamine 

IR (Neat) : 2924, 1502, 1458, llCl, 810 cm"- 
35 NMR (CDCI3, 6) : 1.30-1.98 (12K, m) , 2.62-2.78 (IH, 
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3..9 ,2H. 3,, 7.07 an. ,a. ..5.1, 3.6„z,. 

7.22-7.40 ,4H, m, , 7.50-7.65 ,2H, mi 
APCI-MRSS im/z) , 286 m+HM 

I.R (Neat) : 2927, 1610, 1525, 1«0, 1394 cm"! 

-"- a, .. 1.30-1.95 a2H, 2.:o-La UH, 

^.. 3 ,2„, 6.« UH, .,,.iH,,, 

' ^'f' 7.71 ,1H, d. 

J-1-6HZ), 7.91 ,1H, d, J=2.1Hz) 
APCI-MASS ; 

IR (Neat) : 2922, 1522, 1303, 1057 cm'l 

» . 3^33 ,2„. 7.20 ,1„, d, ..l.OHz), 7.27 ' 

{IH, d, J=1.0Hz), 7.30-7 50 MM ^ „ 

APCI-M;^S (Wz, : .70 (M.H^, ' ' ''^^ 

rK3r) : 3277, 2924, 1572, 1443, 119, 80:> ^n,"^ 
- -CI . . ,.30-2.20 a2H, 2.;2-T:e;^ IH, 

3.78 (2H, s,, 3.94 (3H, s,, 7.27-7.47 ,4h 
^-^S flH, s,, 7.74 (IH, s) 
APCI-MASS (m/2, : 284 (M+H+) 

IR (Neat) : 2924, 1599, 1462, 754 cm-i 

NMR (CDCI3, 5) : 1 30-1 98 M 9v , . 
30 , : i.JU 1.98 (12H, m), 2.66-2.85 (r-\ 

3.98 (2H, s), 6.87 UH. d, J=3.6.Hz), 7 15 

S ^; ^-^-'-^-^^ 

APCI-MASS (m/z) : 286 (M+H+) 
35 (28, N-CycIoheptyl-4-(oxazcl-5-yl,benzyla.ine 
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IR (KBr) : 2924, 1510, 1485, 1103, 822 cm"^ 
NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.60-2.80 (IK, 
m) , 3.81 (2H, s), 7.33 (IH, s) , 7.33-7.46 (2H, 
m) , 7.55-7.69 (2H, m) , 7.90 (IK, s) 
5 APCI-MASS (m/z) : 271 (M+H"^) 

(29) N-Cycloheptyl- (2-phenylfuran-5-yl)inethylamine 
IR (Neat) : 2924, 1545, 1456, 1020, 760 cm"^ 
NMR (CDCI3, 6) : 1.30-1.95 (12H, m) , 2.64-2.80 (IH, 
10 m) , 3.84 (2H, s) , 6.24 (IH, d, J=3.3Hz), 6,57 

(IH, d, J=3.3Hz), 7.17-7.45 {3H, m) , 7.58-7.72 
(2H, m) 

APCI-MASS (m/2) : 270 (M+H+) 



15 (30) N-Cycloheptyl- (5-phenylisoxazol-3-yl) methylamine 
IR (Neat) : 2926, 2854, 1616, 1574, 1456, 1113, 
766 cm~l 

NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.82 (IH, 
m) , 3.90 (2H, s) , 6.53 (IH, s) , 7.34-7.53 (3K, 
20 m) , 7,70-7.86 (2H, iti) 

APCI-MASS (m/z) : 271 (M+K*) 



30 



(31) N-Cycloheptyl- (3-phenylpyrazol-5-yl ) methylamine 
IR (Neat) : 2300-3600 (br), 1570, 1460, 1358, 



25 1026 cm"l 



NMR (CDCI3, 5) : 1.30-1.98 (12H, m) , 2.65-2.82 (IH, 
m) , 3.92 (2H, s) , 6.46 (IH, s) , 7.20-7.50 (3H, 
m) , 7,64-7.80 (2H, m) 

APCI-MASS (m/z) : 270 (M+H"^) 



(32) N-Cycloheptyl- (4-phenylthiophen-2-yl) .-nethylamine 
IR (Neat) : 2924, 2852, 1502, 1458, 1367, 841, 
7 35 cm"^ 

NMR (CDCI3, 6) : 1,32-1.98 (12H, m) , 2,70-2.88 (IH, 
35 m) , 4.01 (2H, s) , 7.19-7.62 (7K, m) 
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APCI-MASS (in/z) : 286 (M+H*) 

IH (Neat) : 2300-3600 (br) , 1514, 1456, 1350, 
1205 cm-l 

flH, ■>,). 3.73 (2H, s), 6.67 ,ih, d, j.j ,„,, 

APCI-MASS (m/z) : 270 (M+H^) 
10 • ' 

(KBr, . 2922, 2852, 1510, 1«2, 1,29, 1358, 

1234 cm-1 

^-"-.73 ,1H, 
J-2.2HZ), 7.29-7.40 ,3H, m) , 7.70-7 60 „« , 

r^. e : 92,. 2634, 1,93. U62, 1335. 12,3 

J i.JZ 1.98 (12H, m), 2.62-2.81 (IF 

m) , 3.85 (2H, s) 3 aq > ' 

J=1.9H2) 

25 APCI-MASS (W2) : 284 (M+K^) 

(36) N-Cycloheptyl-3-(i-trityi-iH-te^r;,.rM , 

- 'KB. .. 2922. .352, U9t\nri^t,":r^"-^- 

698 cm-l 

"f"- ■ — "^H, 2.62-2.73 „„ 

^ . 3. 3 <2H, s,, 7.10-7.50 n.H, , 7.96-8 

FAS-MASS (m/2) : 51< (M+H*) 
« <37, N-Cy=lo>,eptyl-4-,phenylcarba.oyl,ben.yl^i„, 
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IR (KBr) : 3475, 3345, 3055, 2925, 2850, 1645, 

1600, 1525, 1505 cm"^* 
NMR (DMSO-dg, 5) : 1-3-1.9 (12H, m) , 2.5-2.65 (IH, 
m), 3.78 (2H, s), 7.09 {IH, t, J=7.3Hz), 7.35 
5 (2H, s), 7.48 (2H, d, J=8.2Kz), 7.78 (2.H, d, 

J=7.5H2), 7.90 (2H, d, J=8.2Hz), 10.20 (IK, S) 
APCI-MASS (m/z) : 323 (M+K"^) 

(38) N-Cycloheptyl-4- (phenylsulf onylamino) benzylamine 
10 IR (KBr) : 3130, 3015, 2930, 2855, 1610, 1570, 

1505 cm"- 

NMR .(DMSO-dg, 5) : 1.2-1.8 (12H, m) , 2.5-2.6 (IH, 
Tti), 3.58 (2H, s), 6.99 (2H, d, J=8.5Hz), 7.16 
(2H, d, J=8.5HZ), 7.45-7.6 (3H, m) , 7.65-7.75 

15 (2H, m) 

APCI-MASS (m/2) : 359 (M+H"^) 



20 



p^opai-al-inn 62 

The mixture of 4-formyl-2- (4-chlorophenyl) thiazole 

(2.24 g) and benzylamine (2.14 g) was stirred at 120°C 
under nitrogen for 5 hours. The mixture was cooled to roo.T. 
te.T.perature and dissolved in ethanol {30 ml). To this 
solution was added sodium borohydride (378 mg) and the 
mixture was stirred at room temperature for 1.1 hours. The 
25 mixture was evaporated to dryness and the residue was 
extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography to give N-benzyl- [2- (4-chlorophenyl) thiazol- 
30 4-yl]methylamine (3.22 g) . 

IR (Film) : 3060, 3030, 2915, 2835, 1495 cm"! 
NMR (DMSO-dg, 5) : 2.64 (IH, br s) , 3.67 (2H, s) , 

3.78 (2K, s) . 7.2-7.4 (5K, m) , 7.52 (l.H, s), 7.5- 
7.6 (2H, m), 7.9-8.0 (2K, m) 
APCI-MASS (m/z) : 315 (M+H"^) 



35 
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Preparation 

The mixture of 3-broinomethylbiphenyl (6.58 g) and 
cycloheptyl amine (6.03 g) was stirred af 120-C for 3.5 
hours under nitrogen. The mixture was cooled to room 
temperature, and the mixture of dichloromethane and wate^ 
were added thereto. The separated organic layer was washed 
With brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give N- (3-biphenylylmethyl) - 
cycloheptylamine (4.49 g) as an orange oil. 

IR (Film) : 3060, 3030, 2920, 2850, 1460 cm"! 
NMR (CDCI3, 6) : 1.4-2.0 {12H, m) , 2.7-2.85 (IH, 

m), 3.85 (2H, s), 7.3-7.7 (9H, m) 
APCI-MASS (m/2) : 280 (M+H+) 

Preparatiori (^/\ 

The following compounds were obtained according to 
similar manners to those of Preparations 62 and 63. 

(1) N-Cycloheptyl-4- (pyridin-3-yl) benzylamine 

NMR (CDCI3, 6) : 1.3-1.9 (12H, m) , 2.9-3.05 (IH, 
m), 7.3-7.6 (5H, m) , 7.8-7.9 (IH, m) , 8.5-8.6 
(IH, m) , 8.8-3.85 (IH, m) 

APCI-MASS (m/2) : 281 (M+H"^) 

(2) N-Cycloheptyl-4-(pyridin-2-yl)benzylam.ine 

IR (Film) : 3050, 3005, 2920, 2850, 1585, 1565 cm"- 
NMR (DMSO-dg, 6) : 1.3-1.9 (12H, m) , 2.6-2.7 (IH, 

m), 3.74 {2H, s), 7.25-7.5 (3H, m) , 7.8-8.1 (4H, 

m) , 8.6-8.7 (IH, m) 
APCI-MASS (m/z) : 281 (M+H+) 

(3) N-Cycloheptyl-4- (4-benzoyl) benzylamine 

IR (Film) : 3050, 2925, 2850, 1655, 1605 cm"- 

NMR (CDCI3, 5) : 1.4-2.0 (12K, m) , 2.6-2.8 (IH, m) , 
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3.87 {2K, S) , 7,4-7.65 (5H, m) , 7.75-7.9 {4K, m) 
APCI-MASS (m/2) : 308 (M+H"^) 

Preparation 65 
5 To a solution of 3- (2-methylthia2ol-4-yl ) - 

benzylamine-hydrochloride (2.41 g) in a mixture of 
dichloromethane (30 ml) and water (10 ml) was added 5N 
sodium hydroxide aqueous solution and adjusted to pH 9-10. 
The separated organic layer was washed with brine, dried 
10 over magnesium sulfate and evaporated in vacuo. To the 
residual oil was added cycloheptanone (1,68 g) and the 
mixture was stirred at 120**C under nitrogen. The mixture 
was cooled to room temperature and dissolved in ethanol (30 
ml) . To this solution was added sodium borohydride (378 
15 mg) and the mixture was stirred at room temperature for 2.5 
hours. The mixture was evaporated to dryness and the 
residue was extracted with dichloromethane. The organic 
layer was washed with brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
20 column chromatogaphy on silica gel to give N-cycloheptyl-3- 
(2-methylthia2ol-4-yl ) benzylamine (2.07 g) as a yellow oil. 
IR (Film) : 3380, 2915, 2855, 1455 cm"^ 
NMR (CDCI3, 5) : 1.30-2.0 (12H, m) , 2.7-2.85 (IH, 
m), 2.76 (3H, s), 3.82 (2H, s), 7.32 (IH, s), 
25 7.25-7.4 (2.H, m) , 7.75-7.9 (2H, m) 

APCI-MASS (m/2) : 301 (M+H"^) 

Preparation 66 

To a suspension of N-cycloheptyl-4- (4- 

30 benzoyl) benzylamine (1.87 g) in ethylene glycol (10 ml) 
were added potassium hydroxide (511 mg) and hydrazine 
monohydrate (1.95 g) , and the mixture was stirred at 150**C 
for 5 hours and at 200*C for 4 hours. The mixture was 
poured into a mixture of dichloromethane and ice water, and 

35 the separated organic layer was washed with water and 
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brine, dried over magnesium sulfate and evaporated in 
vacuo The residue was purified by column chromatograohv 

on s.nca gel to give N-cycloheptyl-4. (4.benzyl,benzylamine 
(1.^9 g) as an orange oil. 

5 IR (Film) : 3025, 2905, 2850, 1510 cm-i 

NMR (CDClo, 6) : i 4.0 0 MPH ™» o ^ . 

3' ^-^ ^-0 (12H, m), 2.6-2.8 (IH, m) , 

3.74 (2H, s), 3.96 (2H, s), 7.1-7.4 (9H, n) 

APCI-MASS (m/z) : 294 (M+H"^) 

Prepare t-j^n 

To a solution of 3- (pyrazol-3-yl , benzaldehyde (4.33 g) 
m pyridine (20 ml) was added trityl chloride (7 71 g, 
under ice cooling. The mixture was stirred for 30 minutes, 
and then warmed to room temperature. After stirring .'or 3 
hours at the same temperature, the reaction mixture was 
poured into ice aqueous hydrochloric acid, extracted with 
ethy. acetate. The organic layer was washed with wate. and 
brxne, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel (eluting with n-hexane - ethyl acetate ,2.1)) 
to give 3-(l-tritylpyrazol-3-yl)benzaldehyde (9.26 g) 
IR (KBr) : 3477, 3060, 3030, 1697, igOl, 149-, 
1444 cm"I 

NMR (DMSO-dg, 6) : 6.93 (IH, d, J=2.5Hz), 7 n-7 5 

(16H, m), 7.63 (IK, dd, J=7.7, 7.7H2), 7.85 (IK, 
d, J=7.7Hz), 8.08 (IK, d, J=7,7Hz), 8.25 (IH s) 
10.04 (IK, s) 

Prpparj:^t1^r 

The mixture of 3- (l-tritylpyrazol-3-yl ) benzaldehvde 
(15.31 g) and benzylamine (7.91 g) was stirred at 1->C'C fo- 
o hours under nitrogen. The mixture was cooled to ^oom 
temperature and dissolved in ethanol (120 ml). To -h^s 
solution was added carefully sodium borohydride (l 4o'g) 
room temperature and the mixture was stirred for 2 hours 



20 



25 
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The mixture was concentrated in vacuo and to the residue 
were added dichloromethane and ice water. The separated 
organic layer was washed with brine, dried over magnesium 
sulfate and evaporated in vacuo. The residue was purified 
5 by column chromatography on silica gel to give N-ben2yl-3- 
(X-tritylpvrazol-3-yl) benzylamine (12.18 g) as an amorphous 
solid. 

IR (KBr) : 3059, 3028, 1599, 1493 cm"^ 
NMR (DMSO-dg, 6) : 3.65-3.75 (4H, m) , 6.77 (IH, d, 
10 J=2.5H2), 7.05-7.45 (18H, m) , 7.55-7.75 (2H, m) 

To a suspension of N-benzyl-3- (l-tritylpyrazol-3- 
yl) benzylamine (8.60 g) in anisole (17.2 ml) was added 

15 trif luoroacetic acid (34.4 ml) at room temperature and the 
mixture was stirred at SO'C for 3.5 hours. T.he mixture was 
concentrated in vacuo and the residue was pulverized with 
diisopropyl ether. The powder was collected by filtration, 
washed with diisopropyl ether and dried in vacuo to give N- 

20 ben2yl-3- (pyrazol-3-yl) benzylamine bis (trif luoroacetate) 
(7.35 g) . 

IR (KBr) : 3059, 3005, 1669, 1510, 1489 cm"^ 
NMR (DMSO-dg, 5) : 4.2-4.3 (4H, m) , 6.70-6.75 (IK, 
m), 7,1-7.6 (7H, m) , 7.75-8.0 !3K, m) 

25 

Prppar;^1-inn 70 

To a solution of 2, 4-dichloro-6-methyl-3-nitropyridine 
(30.33 g) in acetonitrile (100 ml) was added dropwise 
sodium methoxide (28';= methanol solution) (85.1 ml) at 5'C, 

30 and the mixture was stirred at 80'C for 6 hours. The 
mixture was cooled and poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 

35 column chromatography on silica gel to give 2, 4-diraethoxy- 
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10 



15 



6-.ethyl-3-„itropyrlcli„e (28.21 „ as a pale yellow 
crystal. . 

(KBr, : 3093, 3035, 3005, 2960, 2868, 1601, 1581, 

1531 

NMR (DMSO-dfi, 6) • 2 44 «^ ^ «^ 

6' ^.44 (3H, s), 3.92 and 3.94 (6H, 

S X 2), 6.97 (IH, s) 
APCI-MASS (m/2) : 199 (M+H+) 

To a solution of 2, 4-diinethoxv-6-inethyl-3- 

U^Tirr''^^ 1''" ^^00 .1) and methanol 

(00 ml) was added 10. palladium on carbon (14 g, under 
nxtrogen and the fixture was hydrogenated under atmospheric 

Off and the f.ltrate was evaporated in vacuo. The residue 
was purified hy column chromatography on silica gel to give 

3-am.no-2,4-dimethoxy-6-n.ethylpyridine (23.41 g) as an 

orange oil, 

IR (Film) : 3458, 3373, 2945, 2856, 1605 en,"! 

NMR (DMSO-df-, 5) : 2 26 «^ r> nr. 

6' ^' ^.^b (3H, s), 3.79 and 3.82 (6K, 

s X 2), 3.96 (2H, br s) , 6.52 (IH, s) 

APCI-MASS im/z) : 169 (M+H+) 

To a solution of 3-amino-2, 4-bis (methyl thio) -6- 
methylpyridine (7.90 g) in dichloroxaethane" (160 ml) was 
added N,N-dimethylaniline (5.73 g, at S'C, followed by 
dropwise addition of phenyl chloroformate (6.78 g, .ne 
jnixture was warmed to room temperature and stirred'at'4 
hours. TO the mixture were added ice water (60 ml) and 6N 
hydroch oric acid (10 ml), and the separated organic lave' 
was washed with brine, dried over magnesium sulfate and" ' 

c^XrlV' :r'°- -^^^^'^^ crystaiuzed, and the 

crystal was collected by filtration, washed with 

diisopropyl ether and dried in vacuo to give 3- 



20 
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phenoxycarbonylamino-2, 4-bis (methylthio) -6-methylpyridine 
(10.46 g) . 

IR (KBr) : 3410, 3228, 3196, 3145, 3003, 2926, 1732, 
1591, 1556, 1537 cm"- 
5 NMR (DMSO-dg, 5) : 2.45 (6K, s) , 2.46 (3H, s), 6.94 

IIH, s), 7.0-7.5 (5H, m), 9.48 (IH, br s) 
APCI-MASS (m/z) : 321 (M+H"^) 

To a solution of 2, 4, 6-trif luoroaniline (883 mg) and 
N,N-dimethylaniline (0.91 ml) in methylene chloride (18 ml) 
was added phenyl chlorof ormate (0.83 ml) and the mixture 
was stirred at room temperature for 4 hours. The reaction 
mixture was washed with IN-hydrochloric acid (three times), 
water, aqueous sodium bicarbonate, water, and brine. The 
organic layer was dried ever magnesium sulfate and 
evaporated in vacuo. The resulting solid was collected and 
washed with n-hexane to give phenyl N-(2,4,6- 
trifluorophenyl) carbamate (1.46 g) . 

IR (KBr) : 3253, 1749, 1722, 1538, 1240, 1200 cm'* 
NMR (CDCI3, 6) : 6.26 (IH, br s), 6.70-6.86 (2H, m) , 

7.10-7.46 (5H, m) 
APCI-MASS (m/z) : 268 (M+H*^) 

25 Prpparation 74 

To a solution of 3-amino-2, 4-dimethoxy-6- 
m.ethylpyridine (23.40 g) in dichloromethane (200 ml) was 
added N, N-dimethylaniline (20.23 g) , followed by dropwise 
addition of phenyl chlorof ormate (23.94 g) at 5^C. The 

30 mixture was warmed to room temperature and stirred for 3 
hours. The resulting precipitates were collected by 
filtration, washed with dichloromethane and diisopropyl 
ether, and dried in vacuo to give 2, 4-Gimethoxy-6-m€thyl-3- 
phenoxycarbonylaminopyridine (21.95 g) as a white crystal. 

35 IR (KBr) : 3408, 3251, 3147, 3064, 2983, 2947, 2860, 
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1713, 1593, 1497 cm'^- 
NMR (DMSO-d^, 5) : 2.38 (3H, s) , 3.85 (6H, s) , 

6.72 (IH, s), 7.05-7.3 {3.H, m) , 7.35-7:45 (2K, 
m), 8.83 (IK, br) 
APCI-MASS (m/z) : 289 (.M+H-^) 

A mixture of 4- {4-bromophenoxy)ber.2aldehyde (10. 0 g) 
and benzylamine (5.42 g) was stirred at 120-C for 4 hours. 
After cooling to room temperature, the resulting solid was 
suspended in ethanol (150 ml). To the suspension was added 
carefully sodium borohydride (1.36 g) , and the mixture was 
stirred at room temperature for 2 hours. The mixture was 
evaporated in vacuo and the residue was extracted with 
methylene chloride. The organic layer was washed with 
water, brine, dried over magnesium sulfate, and evaporated 
m vacuo. The residue was purified by column 
chromatography on silica gel (250 g, eluting with methylene 
chloride - methanol (20:1)) to give N-benzyl-4- (4- 
bromophenoxy) benzylamine (11.51 g) as a pale yellow oil. 
I-^ (Neat) : 3061, 3028, 2700-3000 (br) , 1608, 1533, 

1504, 1481, 1240 cm~- 
NMR (CDCI3, 6) : 3.79 (2H, s), 3.82 (2H, s), 
6.80-7.00 (4.H, m), 7. 20-7. 50 (9K, m) 
25 APCI-MASS (m/2) : 368, 370 (M+H^) 

The mixture of 3- ( l-tritylpyrazol-3-yl) benzaldehyde 
(9.18 g) and cycloheptylamine (3.75 g) was stirred at 12C'C 
30 for 4 hours. The mixture was cooled to room temperature 
and dissolved in ethanol (120 ml). To this solution was 
added sodium borohydride (836 mg) and the mixture was 
stirred at room temperature for 2 .hours. The mixture wa's 
evaporated in vacuo and extracted with methylene chloride. 
The organic layer was washed with water and brine, dried 
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over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
{eluting with methylene chloride - methanol (40:1 to 10:1)) 

to give N-cycloheptyl-3- {l-tritylpyrazol-3-yl) benzylamine 
5 (7. 92 g) . 

NMR (DMSO-dg, 5) : 1.20-1.90 (12K, m) , 2.50-2.70 (IH, 
m) , 3.69 (2H, s) , 6.77 (IH, d, J=2.5H2), 7.05- 
7.50 (12H, m), 7.55-7.65 (IH, m) , 7.71 (IH, s) 
APCI-MASS (m/2) : 512 (M+H"^) 

10 

Preparation 77 

To a suspension of 3-amino-2, 4, 6- 
trimethylpyridine- hydrochloride (5.18 g) in 1,2- 
dichl oroethane (120 ml) was added diisopropylethylamine 

15 (19,39 g) at room temperature, followed by addition of 

phenyl chlorof ormate (7,05 g) . The mixture was refluxed 
for 10 hours under nitrogen. The mixture was cooled and 
poured into ice water. The separated organic layer was 
washed with brine, dried over magnesium sulfate and 

20 evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3- 

phenoxycarbonylamino-2/ 4 r 6-trimethyl pyridine as a crude 
orange oil (3.17 g) . 

IR (KBr) : 3275, 2924, 1740, 1715, 1605, 1550 cm"^ 
25 NMR (DMSO-dg, 6) : 2.22 (3H, s), 2.39 (6H, s), 7.01 

(IK, s), 7.2-7.6 (5H, m) , 9.42 (IK, brs) 
APCI-MASS (m/2) : 257 (M+h"^) 

Freparation "^9 

30 To a suspension of 4-'Chloro-6-methyl-2-methylthio-3- 

nitropyridine (16.0 g) in a mixture of 1,4-dioxane (200 ml) 
and methanol (50 mi) was added Raney-Nickel (NDT-90; 
trademark: Kawaken fine chemicals) (ca. 30 g) under 
nitrogen, and the mixture was hydrogenared under 

35 atomospheric pressure for 3 hours. Raney-Nickel was 
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filtered off and the filtrate was evaporated ir vacuo 
residue was purified by colu:an chro.atograohv'on s^^ca 

to gxve 3-an.ino-2-chloro-6-methyl-4-niethylth;ocvridine 
(12. 8d g) as an orange oil. 

IR (film) : 3424, 3322, 2922, 1707, 1606, 1570, 
1529 cm-' 

NMR (DMSO-dg, 6) : 2.^9 (3-- s) 7 

^ ' ' i3n, sj, 4.93 

(2H, brs), 6.98 (IH, s) 

APCI-MASS (m/z) : I9i, iS9 (M+H*) 

To a solution of 3-amino-4-chloro-6-methyi 
methylthiopyridine (12.75 g) in dichloromethane (.00 nl) 
was added N,N-dimethylanili.ne (6.00 g) ac 5-c, followed by 
dropwise addition of phenylchloroformate (7 :i g, jhe 
mixture was warmed to room temperature and stirred at^Ke 
same temperature for 4 hours. The mixture was washed wUh 
o. ute hydrochloric acid and brine, dried over magnesium " 
sulfate a.nd evaporated in vacuo. The residue was 
tr.turated with diisopropyl ether and collected b-.- 
-Uratxon, washed with diisopropyl ether and d^ied - 
vacuo under .ohosphorus pentoxide to give 2-chloro-6-n.et.v- 
4-methylt.hio-3-phenoxycarbonylami.nopyridine (9.58 g," 

IR (KBr) : 3194, 2924, 1751, 1579, 1514, 1489 cir"! 
NMR (DMSO-dg, 6) : 2.29 (3H, s) , 2.50 f3H, s) , 

6.7-6.85 (3H, m) , 6.98 (IK, s) , 7.1-7.25"(PH t., 
9.35 (IH, brs) ' 

Prenaratinn RO 

TO a solution of 3, 5-di-tert-butyl-4-hydroxyohe.no. 
(9.65 g) and imidazole (3.55 g) in N, N-dimethvlfor-amM^ 
(80 .nil) was added tert-butyldimethylsilyl chloride >e .4 a« 
at 5-c, and the .mixture was stirred at room temoeratu>-e fo^ 
3 hours. The mixture was poured into a .n^ixture o^ ethv^' " 
acetate and ice water, and t.he separated organic laver'was 
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washed with water and brine, dried over ir.agnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 1-tert- 
butyldimethylsilyloxy-3,5-di-tert-butyl-4-hydroxyben2ene 

(13.91 g) as a white solid. 

IR (KBr) : 3651, 2958, 232S, 2858, 1601, 1470 cm"- 
NMR (CDCI3, 5) : 0.18 {6H, s) , 0.91 (9H, s) , 

1.41 (18H, s), 6.73 (2K, s) 
APCI-MASS (m/2) : 336 (M"*") 



p^opararinn 81 

To a suspension of sodium hydride (60% oil dispersion) 
(1.65 g) in N, N-dimethylformamide (100 ml) was added 
dropwise a solution of l-tert-butyldimethylsilyloxy-3, 5-di- 
15 tert-butyl-4-hydroxybenzene (13.89 g) in N,N- 

dimethylformamide (70 ml) ar 5°C, and the mixture was 
stirred at the same temperature for 1 hour. To the 
resulting solution was added chloromethyl methyl ether 
(4.99 g) at S'C and the mixture was stirred at room 
20 Temperature for 5 hours. The mixture was poured into a 

mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
25 tert-butyldimethylsilyloxy-3, 5-di-tert-butyl-4-methoxy 
m.ethoxybenzene (13.49 g) as a yellow solid. 

IR (KBr) : 2962, 2929, 2397, 2860, 1597 cm"^ 

NMR (CDCI3, 5) : 0.19 (6H, s) , C.9S (9K, s) , 1.41 

(18H, s), 3.62 (3H, s), 4.86 {2H, s) , 6.72 (2H, 

30 s) 

ArCI-M.A.SS (m/z) : 381 (M+H"^) 

PT^Aparation S2 

To a solution of i-tert-butyldimethylsilyloxy-3, 5-di- 
35 tert-butyl-4-metho.xymethoxybenzene (13.42 g) in 
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tetrahydrofuran (20 ml) was added 1 . OM solution of 
tetrabutylanunonium fluoride (38.8 ml) at room' temperature 
and the mixture was stirred at the same temoeratu^e for 2 
hours. The mixture was poured into a mixture of ethyl 
acetate and ice water and the separated organic layer was 
washed With water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 3,5-di-tert- 
butyl-4-methoxymethoxyphenol (9.43 g) as a yellow crystal 
IR (KBr) : 3369, 3012, 2958, 2910, 2870, 2779, 1610," 
1589 cm"l 

NMR (CDCI3, 5) : 1.42 (18H, s) , 3.63 (3H, s) , 

4.87 {2H, s), 6.74 (2H, s) 

To a solution of 1" (4-f luorophenoxy) -4-nitrobenzene 
(22.9 g) xn ethyl acetate (200 ml) was added 10% palladium- 
carbon (50. wet) (9.16 g), and the mixture was hydrogenated 
under atmospheric pressure at room temperature for 3 hours 
Palladium on carbon was filtered off and washed with 
tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on sUica 
gel to give 4- (4-fluorophenoxy) aniline (18.27 g) as a red 
powder. 

" '"'^^^ •* ^^50' 3395, 3325, 3230, 3070 3045, 3020, 

1635, 1490 cin"l 
NMR (CDCI3, 5) : 6.65-6.75 (2H, m) , 6.8-7.05 (6K, m) 
APCI-MASS (m/z) : 204 (M+H+) 

30 Prpp^ratl^n «^ 

To a solution of 3- ( 4-fluorophenoxy) benzyl alcohol 
(3.97 g) in chloroform (50 ml) was added activated 
manganese dioxide (15.82 g) and the mixture was refluxed 
for 4.5 hours. Manganese dioxide was filtered off and the 
filtrate was evaporated in vacuo to give crude 3-{4- 
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f luorophenoxyl.benzaldehyde (3.81 g) as a yellow oil. 

IR (Film) : 3074, 2837, 2819, 2731, 1701, 1585, 1502, 

1481, 1450 cm"^ ' 
NMR (DMSO-dg, 6) : 7.1-7.45 (6H, m) , 7.55-7.75 (2H, 

m), 9.98 (IH, s) 



Preparation 85 

To a suspension of lithium aluminum hydride (5.69 g) 
in tetrahydrofuran (300 ml) was added dropwise a solution 

10 of 4- (4-f luorophenoxy) benzonitrile (21.32 g) in 

tetrahydrofuran (200 ml) at 5°C, and the mixture was 
stirred at room temperature for 4 hours. To the mixture 
was added sodium fluoride (16.80 g) , followed by dropwise 
addition of cold water (5.41 g) and the mixture was stirred 

15 at room temperature for 45 minutes. The insoluble 
materials were filtered off and washed with 
tetrahydrofuran. The filtrate was evaporated in vacuo and 
the residue was purified by column chromatography on silica 
gel to give 4- (4-f luorophenoxy) benzylamine (21.39 g) as a 

20 yellow oil. 

IR (KBr) : 3352, 3269, 3043, 2864, 1645, 1606, 
1495 cm"^ 

NMR (DMSO-dg, 5) : 3.69 (2H, s) , 6.9-7.4 (8H, m) 
APCI-MASS (m/z) :201 (M+K'^-NH3) 

25 

Prpp;::iration 86 

To a solution of phenyl chlorof ormate (31.2 g) in 1,2- 
dichloroethane (250 ml) was added dropwise a solution of 
3-amino-2, 4, 6-trimethylpyridine (22.62 g) in 1,2- 

30 dichloroethane (120 ml) at lOO^C, and the mixture was 

refluxed for 1 hour under nitrogen- The mixture was cooled 
zo room temperature and added dropwise a mixture of ethyl 
acetate (2 d) and tetrahydrofuran (1 f) . The precipitates 
were collected by filtration, washed with ethyl acetate and 

35 diisopropyl ether and dried in vacuo over phosphorus 



WO96/10SS9 



PCT/JP9S/01982 



10 



25 



30 



35 



- 85 - 

pentoxide to give 2, 4, 6-trimethyl-3- 

Phenoxycarbonylaminopyridine-hydrochloride t<,8' 8. a) 
IH (KBr, : 17.1, :e.5, 1541, 1483 c.-l ' 

mR (DMSO-de, 5) : 2.49 (3H, s), 2.69 (6K, s) 

7.2-7.5 (5H, n.), 7.65-7.75 -(IH, m) , 9.63 and 
10.20 (total IH, br s) 
APCI-MASS (m/z) : 257 (.M+K^-HCl) 

To a solution of 5-ainino-4, 6-bis (niethvlt.hio) -2- 
methylpyri^idine (4.10 g) in dichloro.etha^e (80 .1, was 
added N,N-di.ethylaniline (2.96 g) at 5-C, followed by 
dropwxse addition of phenyl chlorofor.ate (3.51 g, The 
^.xture was stirred at roo. temperature for 2 .houri unde^ 

a dT: b hydrochlor.c 
ac.d and brane, dried over .agnesiu. sulfate and evaoorated 
- vacuo. The residue was triturated with diisooropyl 
ether collected by filtration, washed with diisopropyl 
ether^and dried in vacuo to give 6-bis (.ethylthio) -2- 
methy.L-5-phenoxycarbonylaininopyriinidine (5 74 g) 

2 '^BD : 3217, 3005, 2924, I7U, :595, 1485 c.-: 
NMR (DMSO-de, 6) •• 2.49 (6H, s), 2.59 (3H, s) , 

7.0-7.5 (5H, m), 9.27 and 9.68 (total IH 's) 
APCI-MASS (m/z) : 322 (M+H+) 

Prenarflfj/^n oo 

TO a solution of 2- (3-bromophenyl , -1, 3-dioxolane 
(-y-42 g) and triisopropoxybora.ne (25.14 g) in 
tetrahydrofuran (350 m"" ) wa«? ^Hricri 

(1 70M h«v. , dropwise n-butyllithiu.^ 

(1.70M hexane solution, 78.8 .^l) at -72'c ove^ .-hours 
under nitrogen. The mixture was warmed to room temperature 
and starred for 21 hours. The mxxture was poured into a 
n^^xture of ethyl acetate and dilute hydrochloric acid ard 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated ^n 
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vacuo. The residue was purified by column chromatography 
on silica gel to give crude dihydroxy- O-formyiphenyD- 
borane (14 .83 g) . 

IR (KBr) : 3354, 234C, 1678, 1603, 1581 cm"' 
NMR (DMSO-dg, O) : 7.55-7.7 (IK, m) , 7.8-8.15 (2H, 

n) , 8.33 {2H, s) , 10.03 (IH, s) 



10 



20 



25 



30 



To a suspension of 4-bromo-l-tritylpyrazole (18.96 g) 
and crude dihydroxy- (3-formyiphenyl)borane (14.6 g) in 
toluene (400 ml) were added powdered potassi-am carbonate 
(10.10 g) and tetrakis (triphenylphosphine) palladi'jm(C) 
(2.81 g)/ and the mixture was refluxed for 6 hours. The 
mixture was poured into a mixture of ethyl acetate and ice 
water, and the separated organic layer was washed with 
brine., dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- (l-tritylpyrazol-4-yl)benzalde-hyde 
(2.65 g) as a yellow solid. 

IR (KBr) : 3C57, 3024, 2812, 2727, 1699, 1603, 
1585 cm"- 

MMR (DMSO-dg, 6) : 7.0-7.15 (5:-!, m) , 7.35-7.5 (iCH, 

m), 7.7-7.85 (2H, m) , 7.97 (IK, d, J=7.7Hz), 6.1: 
(IH, d, J=7.7H2), 8.31 (IH, s) , 10.13 (IK, s) 



PT>fipara1-ion 90 

To a solution of 3-bromobenzaldehyde (1.25 g) and 
l-methyl-4-tri-n-butylstanniopyrazole (3.0 g) was added 
tetrakis (triphenylphosphine) palladium (0) (234 mg) . Then 
the mixture was heated for 4 hours at 140°C. After 
cooling, the reaction mixture was diluted with toluene (16 
ml), .a-n aqueous solution (14 ml) of potassium fluoride 
(4.7 g) was added to the mixture and stirred for one hour. 
Insoluble material was filtered off. The filtrate was 
35 washed with water and brine, dried over magnesium sulfate, 
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and evaporated in vacuo. The residue was chro.ato,raphed 
n s ^, ^^^^ _ ethyl acetate 

a.2), to grve 3- (l-.ethylpyrazol-4-yl,benzaldehyde ,978.1 

IR (Neat, : 2943, 2818, 1686, 1608, 1230, 1174 on"! 
NMR (CDCl,, 5) ■ 3 QO (lu 1 -, ' ' 1 cm 

3' S) . 3.98 (3H, 3), 7. 47-7. 58 |1H, m) , 

•'■65-7.78 ,3H, , 7.83 (IH, s) , 7.93-7.98 ,1H 
m), 10.04 (IH, s) 
APCI-MASS (m/z) : 187 (M4H+1 



TO a solution of 3- ( (E, -3-dimethyla„inopropenoyl] - 

iTir. " " ^'^ed 
15 • The mixture was stirred for 3 5 

hours at room temperature. To the solution was added 5N 
od.™ ,,,,,,,, ^^^^^^^^^ ^^^^^ N 

ce coolrng and extracted with ethyl acetate. The organic 
layer was washed with saturated sodium bicarbonate 
solution, water, brine, dried over magnesium sulfate, 
.0 evaporated in vacuo. After chromatography on silica ,e- 
(e.utrng with dichloromethane-methanol) , 3-,,- 
>n€thylpyrazol-3-yl,benzonitriie ,4.45 g, and 3-,i 
".ethylpyrazol-5-yl,benzonitrile ,2.09 g, were obta<ne- 



3- , l-Methylpyrazol-3-yl ) benzonitrile; 

inp : 97-98"C 

IR (KBr) : 3115, 2935, 2220, 1602, 1471, 1352, 
1246 cm-i 

NMR (CDCl^, 6) : 3 97 ci c c:^ 

3' ^! J.y/ (3H, s), 6.56 (IH, d, J=2.3H') 

7.37-7.60 (3H, m) , 7.95-8.10 (2H, in) 

APCI-MASS (m/2) ; 184 (M+H*) 

3-{l-Methylpyra2ol-5-yl)benzonitrile; 
mp : 95-97°c 

IR (KBr) : 3066, 2951, 2231, 1475, 1416, 1335, 
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1236 cm^ 

NMR (CDCI3, 6) : 3.92 (3H, s) , 6.37 (1h', d, J=1.5Hz), 

7.50-7.75 (5H, m) 
APCI-MASS (m/2) : 184 (M+H^) 

5 

Pr«»paration 92 

A mixture of 3- (bromoacetyl) benzonitrile (38.2 g) and 
formamide (190 ml) was heated for 30 minutes at ISS'C and 
cooled to room temperature. The mixture was poured into 

10 saturated sodium bicarbonate solution (400 ml) and 

extracted with ethyl acetate (1.8 {) • The organic layer 
was washed with water and brine, dried over magnesium 
sulfate. After evaporation to 200 ml, the resulting 
precipitate was collected by filtration, washed with ethyl 

15 acetate - isopropyl ether (2:1) to give 3- (imidazol-4- 
yl) benzonitrile (13.3 g) . 
mp : 190-191°C 

IR (KBr) : 2250-3240 (br), 2224, 1606, 1477, 1333, 
1070, 970, 824, 789 cm"^ 
20 NMR (DMSO-dg, 5) : 7.50-7.68 (2H, m) , 7.70-7.87 i2.H, 

m) , 8.05-8.20 (2H, m) , 12.32 (IH, br) 
APCI-MASS (m/z) : 170 (M+K"^) 



Pr-oparaf inn 93 

25 To a solution of methyl 4-formylben2oate (5.0 g) in 

ethanol (50 ml) was added sodium borohydride (576 mg) 
carefully at O-S'C and stirred for 30 minutes. The m.ixture 
was poured into water and extracted with dichloromethane . 
The organic layer was washed with water and brine, dried 
30 over magnesium sulfate, evaporated in vacuo to give methyl 
4-hydroxymethylbenzoate (5.06 g) . 

IR (KBr) : 2750-3670 (br) , 1722, 1614, 1437, 1286, 

1111, 1047, 1016, 756 cir.-l 
NMR (CDCI3, 5) : 1.89 (IH, t, J=5.9Hz), 3.92 (3H, s) , 
35 4.77 (2H, d, J=5.9Hz), 7.37-7.50 (2K, m) , 7.97- 
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(2H, m) 

APCI-MASS (m/z) ; 167 (M+H"") 

TO a solution of .ethyl 4-hydroxyntethylbenzoate (5.0 

IL ..7 N,N-dixnethylfor.a.ide (25 .1 , 

was added tert-butyldimethylsilyl chloride (4 77 a) 
carefully at 0-5'c and stirred for 2 hours at 'roo. 
.e^perature. The reaction fixture was poured into O.iv 
hydrochloric acid (lOO ml) and extracted with ethyl 
acetate. The organic layer was washed with water and 
brine, dried over magnesium sulfate, evaporated in vacuo to 
give^methyl (tert-butyldimethylsilyloxymethyl,benzoate 

15 IR (Neat) : 2954, 2859, 1724, 1464, 1281, 1107, 

841 cm"l 

(CDCI3, 5) : 0.11 (6H, s) , 0.95 (9H, s) , 3 9^ 
<3H, s), 4.79 (2H, s), 7.34-7.44 (2K, m) , 7.95- 
8.05 (2H, m) 
20 APCI-MASS (m/2) ; 281 (M+H*) 

Prena^^^j^n qc 

A mixture of methyl 4" (tert-butyldimethylsilyloxy- 
methyDbenzoate (l.o g) and hydrazine monohydrate (0 87 ml, 
- ethanol (0.8 ml) was refluxed for one hour. AfteV 
cooling to room temperature, the reaction mixture was 
poured into water and extracted with ethyl acetate The 
organic layer was washed with water and brine, dried over 
niagnesium sulfate, evaporated in vacuo to give [4.(te^t- 

butyldimethylsilyloxymethyl)benzoyl]hydrazine (l.o g) " 
mp : 83-85'C 

(KBr) : 3273 (br), 2954, 2858, 1662, 1599, 1539, 
1335, 1254, 1093, 841 cm"^ 
NMR (DMSO-dg, 5, : 0.08 (6H, s) , 0.91 (9.H, s) , 4 47 
f2H, s), 4.75 (2H, s) , 7.30-7.40 (2K, m),'7.75- 



25 
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7.85 (2H, m), 9.72 (IH, s) 
APCI-MASS (m/2) : 281 (M+H"^) 



Preparation 96 

5 To a mixture of [4- ( tert-buryldimethylsilyloxymethyl) - 

benzoyl] hydrazine (8-0 g) and ethyl 

acetimidate-hydrochloride (4.24 g) in ethanol (160 ml) was 
added triethylamine (4.8 ml) at room temperature and 
stirred for 30 minutes. The reaction mixture was 

10 evaporated in vacuo. Then the residue was dissolved in 

ethyl acetate (120 ml), washed with water and brine. The 
organic layer was dried over magnesium sulfate, evaporated 
in vacuo. And the residue was heated for 10 minutes at 
200*'C, cooled to room temperature, chromatographed on 

15 silica gel (200 g, eluting with n-hexane - ethyl acetate 
(2:1)) to give 2- [4- (tert^butyldimethylsilylqxym.ethyl) - 
phenyl] -5-methyl-l, 3^ 4-oxadiazole (6.35 g) . 
mp : 62-65'*C 

IR (KBr) : 2956, 2933, 2897, 2860, 1576, 1502, 1257, 
20 1086, 843 cm*"- 

NMR (DMSO-dg, 5) : 0.10 (6H, s), 0.92 (9H, s), 2.58 
(3H, s), 4.80 (2K, s), 7.45-7.55 (2K, m; , 7.90- 
8.00 (2H, m) 
APCI-MASS (m/z) : 305 (M-^H"^) 

25 

Preparation 97 

To a solution of 2- [4- { tert-butyldimethylsilyloxy- 
methyl) phenyl] -5-methyl-l, 3, 4-oxadiazole (2.0 g) in 
methanol (20 ml) was added IN hydrochloric acid (13 ml) 

30 dropwise at 0-5**C and stirred for one hour. The reaction 

mixture was recooled to 0-5'*C, and sodium bicarbonate {1.15 
g) was added thereto carefully. The mixture was extracted 
with dichloromethane, washed with water and brine, dried 
over magnesium sulfate, evaporated in vacuo. The resulting 

35 precipitate was collected by filtration and washed with 
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n-hexane to give (4-hydroxy.ethylphenyl, -5-.ethyl- (1 3 . 
oxadiazole (0.75 g) . ^ "^ecnyi- { i, 3, 4. 

IR (KBr) : 3323 fbr) , ?877 281Q' 

' ' 1576, 1416, 

121-1, 1053, 833, 729 en"! 
NMR (DMSO-d„ 5) : 2.58 (3H, s, , 4.5S ^ 

.HZ), 5.39 (1.H, t, J=5.4HZ), 7.4;-7.;7 
m), 7.87-7.97 (2H, m) ' 
APCI-MASS (.Ti/z) : 191 (m+H+) 

Prepare ^nr^r^ QQ 

A mixture of 0- r^- /^o•.-^- k,.^ 1-1- 

Phenyl) -5-n,ethv>-r3', '"""'"->'"^""''^^="Vlox»ethyl,- 

y J ^ iiiecnyi I / 3, 4-cxadia2oie i5 n=^ o\ 

room te.,perature, th. mixture was chro,«f v ^ ^ '° 

-n •3-triazole (5.04 g) . 



20 



mp : 90-9i»c 
IR (KBr) 



2953, 2929. 2885, 2854, 1524, 1460, I431 

1255, 1101, 1003, 635 cE-1 

<C0Cl3, a, : 0.08 ,eH, 3,, 0.9; ,9H, s,, 2.3, 

l-^H/ s), 4.77 (2H, s) S IS /->u 

, , ' ^'^"^ s), 6.90-7,03 

(2H, m), 7.27-7.55 (7H, m) 

APCI-MASS (m/z) ; 394 , 



To the solution of N-cycloheptvl-4- (4-ber-'vi ci , 
^,-,4 -iazol-3-yl)benzylami.ne (500 ma) m^^u . " 
w„ a..e. .ana..™ aiaC: ,500 ^rj^^ 

The mixture was stirred for 4.5 hours at t.he 



roo. tem.oerature. Palladium Black was removed bv 
nitration. The filtrate was basified with IN solium 
hydrox.de aqueous solution under ice cooUna and 
in vacuo to d-vness -oo.mg and evaporated 

d-yness. The residue was diluted wi^h 
dichloromethane-methanol ,5:1,, dried over magnes'iu.. 
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sulfate, evaporated in vacuo. After chromatography on 
silica gel (15 g, eluting with dichloromethane-methanol 
(4:1)) N-cycloheptyl-4- (5-inethyi-4H-l, 2, 4-tria2ol-3- 
yDbenzylamine (219.6 mg) was isolated. 
5 IR (KBr) : 2500-3700 (br) , 2926, 2854, 1564, 1453, 

1099 cm"^ 

NMR (CDCI3, 5) : 1.30-2.00 (12H, m) , 2.48 (3H, s), 
2.65-2.80 (IH, m), 3.83 (2H, s) , 4.60-5.15 (2H, 
br), 7.30-7.40 (2H, m) , 7.90-8-00 (2.H, ir.) 
10 APCI-MASS (m/z) : 285 (M+H"^) 

Pr*»pararion 100 

To the solution of 3- (lH-tetrazol-5-yl ) benzaldehyde 
(600 mg) in N, N-dimethylf ormamide ( 6 ml) was added sodium 

15 hydride (60== oil suspension, 138 mg) at 0-5'C. After 

stirring for 15 minutes, to the mixture was added methyl 
iodide (0.43 ml). The solution was stirred for 3 hours at 
room temperature, then stirred for 30 minutes at 40''C. The 
reaction mixture was poured into water and extracted with 

20 ethyl acetate, washed with water and brine, dried over 
magnesium sulfate, evaporated in vacuo. After 
chromatography on silica gel (25 g, eluting with n-hexane - 
ethyl acetate (1:1), 3- (2-methyl-2H-tetra2ol-5- 
yl) benzaldehyde (510.7 mg) and 3- { 1-methyl-lH- tetrazoi-5- 

25 yl) benzaldehyde (81.6 mg) was obtained. 

3- {2-Methyl-2H-tetrazol-5-yl)benzaldehyde 
mp : 98-99°C 

IR (KBr) : 3072, 2839, 1691, 1587, 1520, 1443 cm"^ 
30 NMR (DMSO-dg, 5) : 4.47 (3H, s), 7.81 (IH, dd, J=7.7, 

7.7Hz), 8.05-8.10 (IH, m) , 8.33-8.40 (IK, m) , 
8.55-8.58 (IH, m) , 10.14 (IK, s) 
APCI-MASS (m/z) : 189 (M+H^) 

35 3- (i-Methyl-lH-tetrazol-5-yl) benzaldehyde 
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IR (KEr) : 1699, 1603, 1535, 1450, 1394 cm"! 
NHR (DMSO-d„ 5) : 4.22 (3H, s,, 7.87 UH, dd, .= 7 7 
7.7HZ), 8.13-8.25 (2K, 8.38-8.40 (IH, n) , " ' 

10.14 (IH, s) 
APCI-MASS (m/2j : 189 (M+H+) 

Prepar atior] ini 

was added potasslu. carbonate ,..0 „ . rhen the fixture 

heated for one hour at 120-c. After cooling, the 
reaction .i«ure was diluted with ethyl acetate ,300 r,l, 
washed w.th water, brine, dried over .agnesiu. sulfat! L 

Istd^JuV: collected and 

washed With a.isopropyl ether to give ,1H-1, 2. 4-triazol- 

i-yDbe.nzaldehyde (1.95 g). 
mp : 14 7-14 8''C 



IR (KBr) 



3130, 2856, 1709, 1603, 1518, I441 
1275 a-n-1 



NH^H (CDCI3, 5) : 7.88-8.01 (2H, .) , 8.01-8.14 (2^ 
8.16 (IH, s,, 8.70 (l.H, s), 10.07 (lu, 3)"' 
APCI-M;i.SS (in/2) : 174 (M+H+) 

Prpnar atinn ] np 

TO a solution of 1-f luorobenzaldehyde ,5.0 g, and l^- 
-,2,3-tr.a.ole ,3.33 c,, i„ N, N-di.ethyl forMamide ,50 ,1, 
-^3 added potassium carbonate ,6.68 g, . Then the ^ix'c-e 
was heated for one hour at 120-c. After cooling, the " " 
reaction mixture was diluted with ethyl acetate ,300 .1, 
washed With water, brine, dried over nagnesiu. sulfate L 
evaporated to about 50 .1 in vacuo. The resulting 
precxprtate was collected by filtration. washed"„ith 
hexane to give ^- .IH-l. 2, 3-triazol-l-y:,benzaldehyde ;3.4. 
9.. The mother liquid was evaporated to about 10 m, 
vacuo. The resulting preci.oitate was also collected i'^-' the 
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similar procedure as mentioned above to give 4-(2H-l,2,3- 
triazol-2-yl) benzaldehyde (297 mg) . 

4- (IK-l, 2, 3-Triazol-l-yl)benzaldehyde 
5 IR (KBr) : 3138, 3116, 2845, 1695, 16G3, 1516, 1419, 

1389 cm"- 

NMR (CDCI3, 6) : 7.91 (IH, s) , 7.93-8.11 (4H, m) , 

8.12 (IH, s), 10.09 (IH, s) 
APCI-MASS (m/z) : 174 (M+H"^) 

10 

4- (2H-1, 2, 3-Triazol-2-yl)benzalciehyde 

IR (KBr) : 3114, 3084, 2715, 1699, 1603, 1508, 1408, 
1383 cin"l 

NMR (CDCI3, 6) : 7.89 (2H, s) , 7.95-8.06 (2H, m) , 
15 8.23-8.33 (2K, m) , 10.06 (IH, s) 

APCI-.MASS (m/z) : 174 (M+H+) 



Preparation 103 

To a solution of 4-f luorobenzaldehyde (6.21 g) in 

20 N, N-dircethylf ormamide (100 ml) were added 

1 1-methylpiperazine (6.01 g) and powdered potassium 
carbonate (8.29 g) , and the mixture was stirred at 150°C 
for 4.5 hours under nitrogen. The mixture was poured into 
a mixture of ethyl acetate and ice water, and the separated 

25 organic layer was washed with water and brine, dried over 

magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 
(4-methylpiperazin-l-yl) benzaldehyde (5.31 g) as a yellow 
solid. 

30 IR (KBr) : 2935, 2840, 2790, 2750, 169C, 1600, 1560, 

1520 cm"^ 

.NMR (DMSO-dg, 6) : 2.22 (3.H, s), 2.4-2.5 (4H, m) , 
3.35-3.45 (4H, m) , 7.04 (2H, d, J=8.8Hz), 7.7G 
(2H, d, J=8.8Hz), 9.71 (l.H, s) 

35 
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To a solution of 4-broinoaniline (6.88 g, ' m pyridine 
(20 .1) was added dropwise methanesulfonyl chloride (4 58 
g) at 5"C and the mixture was stirred at S'C for 1.5 hours 
and at room temperature for 1.5 hours'. The mixture was 
poured into a mixture of ethyl acetate and dilute 
hydrochloric acid and the insoluble materials were filtered 
off. The filtrate was separated and the organic layer was 
washed With brine, dried over magnesium sulfate and 
10 evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried to give 4-bromo-N- 
methylsulfonylaniline (8.30 g) . 
IR (KBr) : 3290, 1490 cm"! 
15 NMR (DMSO-dg, 6) : 3.00 (3H, s) , 7.16 (2H, d, 

J=8.7H2), 7.52 (2H, d, J=8.7.H2), 9.92 (IH, br) 

To a suspension of N-methyl-N-methoxy-4- 
20 sulfamoylbenzamide (3.53 g) and benzoic acid (i S5 g) 

d.chloromethane (lOO ml, were added 4-dimethylaminopyridine 
»i.9D g) and 1- (3-dimethylaminopropyl)-3-ethyl 
carbodiimide-hydrochloride (3.07 g) at room temoeratu^e and 
the mixture was stirred at the same temperature for 18 
hours. The mixture was washed with water and brine, d^ied 
over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on sUica gel 

to give N-methyl-N-methoxy 4- (N-benzoylsulf amoyl) benzamide 
(1. 35 g) . 

'-'^^r, : 3072, 2970, 2937, 1649, 1597, 1560, 
1544 cm~l 

NMR (DMSO-dg, 6, : 3.27 (3H, s), 3.55 (3H, s), 7.35- 
7.5 (3K, m), 7.68 (2H, d, J=8.2H2), 7.85-7.95 
{2H, m), 7.96 (2H, d, J=8.2H2) 
35 APCI-MASS (m/z) : 349 (M+H+) 
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Preparation 106 

To a suspension of 4-cyanobenzaldehyde (26.23 g) was 
added carefully sodium borohydride (3.78 g) at room 
temperature/ and the mixture was stirred at the same 
5 temperature for 2 hours. The mixture' was evaporated in 
vacuo and the residue was extracted with dichloromethane . 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo to give crude 
4-cyanobenzyl alcohol (24.97 g) as an oil. 
10 IR (Film) : 3419, 2916, 2875, 2229, 1610 cm"^ 

NMR (CDCI3, 6) : 2.07 (IH, br) , 4.79 (2H, br s) . 7.4 

(2H, d, J=8,1H2), 7.65 (2H, d, J=8.1Hz) 
APCI-MASS (m/z) : 134 (M+H^) 



15 Preparation IQ^ 

To a solution of 4-cyanoben2yl alcohol (24.96 g) in 
N,N-dimethylformamide (100 ml) were added imidazole (16.0 
g) and tert-butyldimethylsilyl chloride (31.0 g) at room 
temperature and the mixture was stirred for 2 hours. The 

20 mixture was poured into a mixture of ethyl acetate and ice 
water, and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4-(tert- 

25 butyldimethylsilyloxymethyDbenzonitrile (40.78 g) as an 
oil . 

IR (Film) : 2954, 2429, 2885, 2858, 2229, 1610 cm^- 
NMR (CDCI3, 6) : 0.11 (6H, s), 0.95 (9H, s), 4.79 
(2H, s), 7.43 (2H, d, J=8.3Hz), 7.63 (2H, d, 
30 J=8.3Hz) 

APCI-MASS (m/z) : 24 8 (M+H^) 



35 



Preparation 108 

To a solution of n-butyllithium (1.71M hexane 
solution, 58.5 ml) in diethyl ether (150 ml) was added 
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aropwxse 3-bromopyridine (15.8 g) at S-C, and the mixture 
was stirred at 5'C for an hour. The mixture was cooled to 
-oC'C and a solution of 4- (tert-butyldimethvlsilyi - 
oxymethyDbenzonitrile (15.79 g) in diethyl ether (80 
was added dropwise over 1.2 hours under nitrogen. The 
fixture was gradually warmed to roo.T. temperature and ' 
stirred at the same temperature for additional 2 hours. 
The mixture was poured into a m.ixture of ethvl ace^ate and 
dilute hydrochloric acid, and the separated organic laye>- 
was washed with water and brine, dried over magnesium 
sulfate and evaporared in vacuo. The res.idue was Dur^^^ed 
by column chromatography on silica gel to aive 3-[*(4-te-t- 

butyldimethylsilyloxymethvDbenzoylJpyridine (4.96 a) as a 
red oil. 

IR (Film) : 3034, 2954, 2930, 2835, 2856, 1660, 1608, 

1585, 1537 cm~- 
NMR (CDCI3, 6) : 0.16 (6H, s) , 0.99 (9n, s), 4.87 
(2K, s), 7.50 (2H, d, J=7.6H2), 7.83 (2H, d, 
J=7.6K2), 7.4-7.5 (IH, m) , 8.1-8.2 (IK, m) , 8.8- 
8-9 (In, n), 8.99 (I'd, d, J=2.1H7.) 
APCI-MASS (m/2) ;328 (M+H*) 

Prenar ation inq 

To a suspension of 3- [ (4-tert-butyldimethvlsilyloxv- 
methyl) benzoyl] pyridine (4.94 g) in et.hylene glycol (4o'ml) 
were added potassium hydroxide (1.27 g) and .hydrazine 
hydrate (4.84 g) and the mixture was stirred at ISO'C fc- 2 
hours and at 200'c for 4 hours. The mixture was ooured ^ 
into a mixture of ethyl acetate and ice water, and the 
separated organic layer was washed with water a.nd brine 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 4- (3-pyridylmethyl) benzyl alcohol (i 25 a« -« 
orange oil. 

IR (Film) : 3323, 3030, 2920, 2868, 1579, 1549, 
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1514 cm"^ 

NMR (CDCI3, 6) : 1.85 (IH, br) , 3.9? {2K, s) , 4.67 

(2H, s), 7.15-7.5 (6?:, ni) , 8.45-8.55 v'2H, r.) 
APCI-MASS (m/z) : 2CC (M+:-r} 

. 5 

?^^pnrf,t^n-x 110 

To a solution of 4- (3-pyridylmethyl) benzyl alcohol 
(1.26 g) in chloroforn (30 mi) v;as activated manganese 
dioxide (5.50 g) and the mixture was refluxec for 2 hours. 
10 Manganese dioxide was removed off and the filtrate was 

evaporated in vacuo and the residue was purified by cclumn 
chromatography on silica gel to give 4- (3-?yridylmethyl) - 
benzaldehyde (1.09 g) as an orange cii. 

IR (Film) : 3029, 2989, 2910, 2831, 2738, 1697, 1559, 
15 1510 cm"- 

NMR (CDCI3, 6) : 4.07 (2H, s) , 7.24 (IK, dd, J=7.8, 
4.8K2), 7.35 (2H, d, J=8.1Hz), 7.47 (IK, dd, 
J=7.8, 1.4Hz), 7.83 (2H, d, J=8.1Hz), 8.49 (IH, 
d, J=1.4H2), 8.51 (IH, S), 9.95 (l.H, s) 
20 APCI-MASS (n/z) : 158 (M+H+) 

To a solution of l-ethoxycarbonyl-4-diethylphosphono- 
1,4-dihydropyridine (34.71 g) in tetrahydrofuran (200 ni) 

25 was added dropwise n-butyl lithium (1.71M hexane solution, 
•70.2 ml) at -60'C over 30 minutes under nitrogen, and the 
mixture was stirred at -60'C for 40 minutes. To this 
solution was added dropwise a solution of 4-cyanobenzyl 
bromide (27.40 g) in tetrahydrofuran (SO ml) az -ecc and 

30 the mixture was gradually warmed to rooir. temperature and 
stirred for 21 hours. The mixture was poured into a 
mixture of ethyl acetate and dilute hydrochloric acid, and 
the separated organic layer was washed wirh water and 
brine, dried over magnesium sulfate and evaporated in 

35 vacuo. The residue was purified by column chromatography on 
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silica gel to give l-ethoxycarbonyl-4- (4-cyanoben2vl) -4- 

diethylphosphono-l,4-dihydropyridine (47. lo g) ks a cr-de 
red oil. ^ 

IR (Filxn) : 3053, 2891, 2933, 2908, 2227, 1728, 1689, 
• 1626, 1606 cm"- 

NMR (CDCI3, 6) : 1.2-1.4 (9H, ra) , 3.06 (2H, d, 
J=7.6H2), 4.1-4.3 (6H, n) , 4.7-4.9 (2H, m) , 
7.65-7.9 (2H, n) , 7.22 (2H, d, J=8.2K2), 7.55 
(2H, d, J=8.2Hz) 
10 APCI-M.JISS (m/2) : 4 05 (xM+H"*") 

TO a solution of l-ethoxycarbonyl-4- (4-cvanobenzvl) -4- 
diethylphosphono-l,4-dihydropyridine (42.10 g) in 
dichloromethane (350 nl) was added dropwise 
diisobutylaluminum hydride (i.OlM toluene solution, 515 
at -60-0 over 55 minutes and the mixture was stirred a^ 
60'C for 1.5 hours. The mixture was gradually warmed to 

5'C and stirred az S'C fo- i 5 hour«? Tr^ ■ ^ 

iu. ..o ..ours. To the mixture we-e 

aaaed sodium fluoride (87.34 g) and water (28.11 g) a-d 

ir.ixture was stirred at room temperature for an hou^ "tkI 

insoluble materials were filtered off and washed wi^r 

dichloromethane. The filtrate was evaporated in vacuo and 

the residue was dissolved in tetrahydrofuran (200 mi) 

this solution was added 6N hydrochloric acid (30 mi) and' 

the .mixture was stirred at room temperature for 3 hcu'-s' 

The mixrure was adjusted to pK ca. 8 by addition o- s.v ' 

sodium hydroxide and extracted with dichloromethane. Th- 

organic layer was washed with water and brine, dried ove- 

nagnesium sulfate and evaporated in vacuo. The residue wa^ 

purified by column chromatography on silica gel to civl 

4-(4-pyridylmethyl)ben2aldehyde (4.62 g) as a red ou' 

IR (Film) : 3381, 3053, 3030, 2924, 2831," 2738"ri697, 

1606, 1576 cm'i 

35 NMR (CDCI3, 5) : 4. 08 (2H, s), 7.1-7.2 (2F ni 



20 



25 



30 



he 
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7.3-7.45 (2H/ in), 7.8-7.9 (2K, m) , 8.5-8.6 {2H, 
m), 10,00 (IK, s) 

Preparation 113 
5 To a solution of pyrazole (1.67 g) in 

N/ N-dimethylformamide (30 ml) was added sodium hydride [60% 
oil suspension, 950 mg) at 0-5^'C. After stirring for 30 
minutes, to the mixture was added a solution of 
4-bromomethylbenzonitrile |4.0 g) in N, N-dimethylf ormamide 

10 (10 ml) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 
evaporated in vacuo. The residue was chromatographed on 

15 silica gel (100 g, eluting with n-hexane - ethyl acetate 

(1:1)) to give 4- (pyrazol-l-ylmethyl) benzonitrile (3.49 g) . 
mp : 80-81°C 

IR (KBr) : 3055, 2958, 2229, 1610, 1510, 1446, 1392, 
1275 cm"- 

20 NMR (CDCi3, 6) : 5.39 (2H, s), 6.33 (IH, dd, J=2.i, 

2.1H2), 7.18-7.30 (2H, m) , 7.44 (IK, d, J=2.1Hz), 
7.55-7.70 (3H, m) 
APCI-MASS (m/z) : 184 (M-^H*^) 

25 Ps-gparatiQn 11^ 

To a solution of imidazole (1.67 g) in 
N, N-dimethylf ormamide (30 ml) was added sodium hydride (60^ 
oil suspension, 950 mg) at 0-5*C. After stirring for 30 
minutes, to the mixture was added a solution of 

30 4-bromomethylbenzonitrile (4.0 g) in N, N-dimethylf ormamide 
(10 ml) dropwise under ice cooling, and the mixture was 
stirred for two hours at room temperature. The reaction 
mixture was diluted with ethyl acetate (240 ml), washed 
with water and brine, dried over magnesium sulfate, 

35 evaporated in vacuo. The residue was chromatographed on 
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UWn t !' """^ <^i="oro.eth3.e - methanol 

US.D) to give 4-(imdazol-l-yl„ethyl)ber.zor.itrile (3.2S 

I» IKBr, : 3095, 3057. 2229. 1608. 1510. 1425. 1236, 

1074, 731 cm-1 

N«« (CDC.3, 5, : 5.21 ,2H, 6.90 ,1„. 3,, 7 1. 

(IK, ... 7.15-7.27 ,2K. 7.5, ^H. s, . ;.60- 



10 



7.72 (2H, m) 
APCI-MASS (m/z) ; 184 (M+H"^) 



acid aoV::''"'" °' -=-^-'«'-'="ty^-^-hydroxyben.oic 

acid (10.0 g, „ ^^^^ ^^^^^ 

.«ide ,1.6 „ ,..d „„er ,6 .1, and the fixture was 
Us " ^-Perature for 35 Binutes. The fixture 

wa evaporated in vacuo and dried thoroughly. The sodiun, 
sat was suspended in petroleum ether ,60 „i,. and thionTl 
c or de ,30.93 g, „as added thereto and the fixture 
stirred at roo. temperature for 16 hours. The fixture was 
evaporated in vacuo a.nd the residue was redissolved <n 
pa roleu™ ether ,200 .,1, . The i.nsolubie materials we'ie 

r e ^^^^^ 

give 3.5-di-tert-butylM-hydroxyhen«yl chloride ,9 8- o, 

as a yellow solid. * 

25 IR IKBr, : 3554, 2974. 2956, 1736, 1597, 1574 cn,-^ 

TO a solution of sodiu.m azide (4.61 g) in water ,30 
n.) was added dropwise a solution of 3, 5-di-tert-butyi 

30 hydroxybenzoyl chloride (12.72 g) in tetrahuH.^^ ' 

m tetrahydrofuran (60 
.1) at 5 c over 30 .inutes, and the fixture was stirred at 
5 for 1.5 hours. The mixture was extracted with ethv^ 
acetate, and the organic layer was washed with brine/ d-ed 
over magnesium sulfate a.nd evaporated in vacuo, to t'^e"" 
residue was added n-hexane (60 ml) and the insoluble " 
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materials were filtered off. The filtrate was evaporated 
in vacuo to give 3, 5-di-tert-butyl-4-hydroxyben2oyl azide 
(1.49 g) as a yellow solid. 

IR (KBr) : 3593, 2966, 2912, 2873, 2141, 1668, 
5 1599 cra'^ 

Prpnaration 117 

A suspension of 3, 5-di-tert-butyl-4-hydroxybenzoyl 
azide (1.49 g) in benzene (30 ml) was refluxed for an hour 
10 under nitrogen. To the mixture was added tert-butanol 
(4.01 g) and the mixture was refluxed for 3 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by colximn chromatography on silica gel to give 
N-tert-butoxycarbonyl-3, 5-di-tert-butyl-4-hydroxyaniline 
15 (1.17 g) as a white solid. 

IR (KBr) : 3647, 3331, 2958, 2913, 2873, 1693, 1606, 
1547 cm"l 

NMR (DMSO-dg, 5) : 1.34 (18H, s) , 1.44 (9H, s) , 6.60 
(IH, S), 7.22 (2H, s), 8.84 (IH, br s) 

20 

p^ppararinn 118 

To a solution of N-tert-butoxycarbonyl-3, 5-di-tert- 
butyl-4-hydroxyaniline (3.97 g) in ethyl acetate (60 ml) 
and ethanol (15 ml) was added 4N hydrochloric acid in ethyl 
25 acetate (30.8 ml) and the mixture was stirred at room 

temperature for 24 hours. The mixture was evaporated in 
vacuo and the residue was triturated with diisopropyi 
ether. The powder was collected by filtration, washed with 
diisopropyi ether and dried in vacuo to give 3,5-di-cert- 
30 butyl-4-hydroxyaniline-hydrochloride (2.85 g) . 

IR (KBr) : 2966, 2912, 2873, 2590, 1581, 1512 cm~^ 
NMR (DMSO-dg, 6) : 1.38 (18K, s) , 7,12 (2H, s), 

7.34 (IK, s) , 9.83 (2H, br s) 



35 
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30 



35 



To a suspension of ^-formylbenzoic acid il 65 a) 3 . 

'\-^"^-^^^^^-^^^-yaninne.hydrcchloride ( 83 J and 
l-hydroxybenzotriazole (l 49 a) in Hi 
5 was added 3-(.-dimet-H 1 dichloromethane (60 ml) 

d 3 dxmethylam.nopropyl)-i-ethylcarbodiimide 
(-.71 g) at room temperature and the resulting ^ 
stirred at the s^mo ^ resulting solution was 

ac the same temperature for 20 hours Tho . 
was washed with water .nH k • . ' mixture 

■ ''f^' 
1606, 1547 cm"^ 

6' ■ 1.43 (18H, s), 6.83 (2H, d 
J=5.1Hz,, ,.09 (2H, d, J=S.1KZ), 7.12 ,2H s, 
(IH, s,, 10.19 llH, s, ' 
APCI-MASS (m/z) : 354 

"-"'•""-^rirn ipn 

Tc a suspension of 4-forinylbenzoic acid ,7 j l- 
d clo.o^ethane ,25 „1, „e.e added tMonyl c. o;L ,1 9 
. and N,K-d.„etHvllo™a.lde ,365 a. .a;:, 
and t.e ..«ure was renu«d for 4 hours under nu'Jen 
The ..«ure was evaporated in vacuo and dried in vacuo to 

---- --3 as a :::tV 

IR (KBr, : 3066. 2856, 1745, 1691, 1576, 1504 
Prpnarrlfinn ]pi 

To a solution of 4-tluoroaniline ,5.0 g) and 
-riethylamne ,6.07 c,, i„ dichloromethane ,60 n,- , was added 
portionwise 4-for„yibenzoyl chloride ,8.53 „ a s-c and 

the mixture was st-rred at r * 9' at 5 v. and 

Th. , st.rred at room temperature for 2 hours 

The m.„ure was washed with water and brine, dried ove ' 
-nagnesium sulfate and eva.oorated in vacuo. The residui was 
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• crystallized from hexane - ethyl acetate (3:1) and 
collected by filtration^ washed with hexane - ethyl acetate 
(3:1) and dried in vacuo to give 4- [N- (4-f luorophenyl) - 
carbamoyl ]benzaldehyde (4.58 g) • 
5 IR (KBr) : 3356, 2872, 1703, 1651, 1606, 1537, 

1514 cm"^ 

NMR (DMSO-dg, 6) : 7,15-7.3 (2H, m) , 7.8-7.9 (2H, m) , 
8.06 (2H, d, J=8.4H2), 8.14 (2H, d, J=8*4H2), 
10.12 (IH, s) , 10.53 (IK, br s) 
10 APCI-MASS (m/z) : 244 (M+H"^) 

Preparation 122 

To a suspension of sodium hydride (60V: oil dispersion, 
464 mg) in N, N-dimethylf ormamide (50 ml) was added dropwise 

15 a solution of 4- [N- ( 4-fluorophenyl) carbamoyl ] benzaldehyde 
(2.63 g) in N, N-dimethylf ormamide (40 ml) at 5*'C under 
nitrogen, and the mixture was stirred at room temperature 
for an hour. To the mixture was added methyl iodide (3.29 
g) , and the mixture was stirred at room temperature for 3 

20 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water. The separated organic layer was 
washed with water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography on silica gel to give 4-[N-(4- 

25 f luorophenyl) -N-methylcarbamoyl]ben2aldehyde (2.24 g) as an 
orange oil. 

IR (Film) : 3068, 2981, 2939, 2839, 2737, 1703, 1639, 

1608, 1571, 1510 cm~^ 
NMR (DMSO-dg, 6) : 3.37 (3H, s) , 7.05-7.2 (2K, m) , 
30 7.25-7.35 (2H, m) , 7.46 (2H, d, J=8.1H2), 7.77 

(2H, d, J=8.1H2), 9.93 (IH, s) 
APCI-MASS (m/z) : 258 (M+H'^) 

Preparation 123 

35 To a solution of 1, 4-bis (hydroxymethyl) benzene (25.72 
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g) in N,N-dimethylformamide (300 ml) were added imidazole 

(15.21 g) and tert-butyldimethylsilyl chloride (28.06 g) at 

room temperature, and the mixture was stirred for 10 hours. 

The mixture was poured into a mixture of ethyl acetate and 

5 ice water, and the separated organic layer was washed with 

water and brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 

chromatography on silica gel to give 4-(tert- 

butyldimethylsilyloxymethyl) benzyl alcohol (27.89 g) as an 
10 oil. 

IR (Film) : 3352, 2954, 2931, 2887, 2858, 1541, 1514, 
1466 cm~^ 

NMR (DMSO-dg, 6) : 0.07 (6H, s) , 0.90 (9H, s), 4.47 
(2H, d, J=5.7Hz), 4.68 (2.H, s), 5.10 (IK, t, 
J=5.7Hz), 7.2-7.3 (4H, m) 

TO a solution of 4- (tert-butyldimethylsilyloxymethyl ) - 
benzyl alcohol (27.86 g) in chloroform (300 ml) was added 
20 activated manganese dioxide (47.98 g) and the mixture was 

refluxed for 3.5 hours. Manganese dioxide was filtered off 
and the filtrate was evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 4- 

(tert-butyldimethylsilyloxymethyDbenzaldehyde (26.86 g) as 
25 a pale yellow oil. 

IR (Film) : 2955, 2931, 2889, 2858, 2731, 1703, 

1608, 1578, 1541 cm"^ 
NMR (DMSO-dg, 5) : 0.10 (6H, s) , 0.92 (9K, s), 4.82 
:2H, s), 7.53 (2H, d, J=8.2Kz), 7.89 (2H, d, 
J=8.2.Hz), 9.99 (IH, s) 



30 



35 



To a solution of N-cycloheptyl-4- (tert- 
butyldimethylsilyloxymethyDbenzylami.ne (53.74 g) in 
methanol (250 ml) was added dropwise cone, hydrochloric 
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acid (38.6 ml) at 5'C, and the mixture was stirred at room 
temperature for 3 hours. The mixture was evaporated in 
vacuo and the residue was pulverized with tetrahydrof uran 
and ethyl acetate. The powder was collected by filtration, 
5 washed with ethyl acetate and tetrahydrof uran and ethyl 
acetate (1:1), and dried in vacuo under phosphorus 
pentoxide to give N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.92 g) . 

IR (KBr) : 3294, 2927, 2858, 2791, 1578, 1541, 1514, 
10 1456 cm"^ 

NMR (DMSO-dg, 5) : 1.4-2.2 (12H, m) , 3.05-3.25 (IH, 
m), 4.12 (2H, s), 4.52 {2H, d, J=5.7H2), 5.27 
(IH, t, J=5.7H2), 7.36 (2H, d, J=8.0H2), 7.48 
(2H, d, J=8.0Hz), 8.7-8.9 (IH, br) 
15 APCI-MASS (m/2) : 234 (M+H+-HC1) 

Prpparation 126 

To a suspension of N-cycloheptyl-4- 
hydroxymethylbenzylamine-hydrochloride (37.9 g) in 

20 chloroform (400 ml) were added activated manganese dioxide 
(60.86 g) and triethylamine (14.21 g) , and the mixture was 
refluxed for 4 hours. Manganese dioxide was filtered off 
and the filtrate was washed with water and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 

25 residue was purified by column chromatography on silica gel 
to give N-cycloheptyl-4-formylbenzylamine (18.27 g) as a 
yellow oil. 

IR (Film) : 3051, 2924, 2854, 2731, 1701, 1606, 1576, 
1468 cm'^ 

30 NMR (DMSO-dg, 6) : 1.3-1.9 (12H, m) , 2.0-2.2 (IH, 

br), 2.5-2.7 (IH, m) , 3.77 (2H, s) , 7.56 (2H, d, 
J=8.1HZ), 7.85 (2H, d, J=8.1Hz), 9.97 (IH, s) 
APCI-MASS (m/2) : 232 (M+H"") 



35 
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To a solution of N-cycloheptyl-^-formylbenzylamine 
(18.26 g) in ethanol (200 nl) were added thiazolidin 2 4- 
dione (9.25 g, and piperidine (6.72 g, , and the n^ixture was 
refluxed for 17 hours. The mixture was cooled to S'C and 
the precipitates were collected by filtration, washed with 
ethanol and diisopropyl ether and dried in vacuo to gWe 

N-cycloheptyl-4-[(2,4-dioxothia2olidin-5-ylidene)methvl1- 
benzylamine (9.61 g) as a yellow crystal. The filtrate was 
evaporated in vacuo and the residue was purified by column 
chromatography on silica gel to give the second crop (4 13 

g) . 

IR (KBr) : 3429, 3024, 2929, 2858, 1684, 1622, 1576, 
1547, 1458 cm"l 

15 NMR (DMSO-dg, 5) : 1.3-2.2 (12H, m) , 3.05-3.25 (IH, 

ru), 4.12 (2H, s), 7.35 (IH, s) , 7.52 (2H, d, 
J=8.5H2), 7.58 (2H, d, J=8.5H2) 
APCI-.MASS (m/z) : 331 (M+H"') 

To a suspension of N-cycloheptyl-4- [ (2, 4- 
dioxothia2olin-5-ylidene)methyl]ben2ylamine (13.61 g) in 
tetrahydrofuran (300 ml) and methanol (300 ml) was addid 5' 
sodium-amalgam (56.8 g) , and the mixture was stirred at 
25 room temperature for 24 hours. The insoluble materials 

were removed by filtration on celite and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cycloheptyl-4- [ (2, 4- 

dioxothia2olidin-5-yl) methyl] ben2ylamine (5.84 g) as a 
30 yellow solid. 

IR (KBr) : 3028, 2933, 2862, 2764, 1674, 1630, 1581, 
14 60 cm"l 



35 



NMR (DMSO-dg, 6) : 1.3-2.2 (12H, m) , 2.9-3.1 (IH, m) , 
2.95 (IK, dd, J=i3.8, 9.3H2), 3.36 (IK, dd, 
J=9.3, 4.0H2), 4.54 (IH, dd, J=9 . 3, 4 . OH2 ) , 7.25 
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(IH, d, J=8.1H2), 7.38 (IH, d, J=8.iHz) 
APCI-MASS (m/z) : 333 (M+H*) 

PTfip;:.raMf>n 129 

5 To a solution of 4-f luorobenzaldehyde (20.11 g) and 4- 

chlorophenol (25.0 g) in N,N-dimethylforinamide (250 ml) was 
added powdered potassium carbonate (26.81 g) , and the 
mixture was stirred at 150*C under nitrogen for 7 hours. 
The mixture was cooled and poured into a mixture of ethyl 
10 acetate and water. The separated organic layer was washed 
■ with water and brine, dried over magnesivim sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 4-(4- 
chlorophenoxy)benzaldehyde (32.49 g) as a yellow oil. 
15 IR (Film) : 3070, 2985, 2830, 2740, 1735, 1695, 1605, 

1580, 1485 cm"^ 
NMR (CDCI3, 6) : 7.0-7.15 (4H, m) , 7.35-7.45 {2H, m) , 

7.8-7.9 (2H, m), 9.93 (IK, s) 
APCI-MASS (ra/z) : 235, 233 (M+H*) 

20 

PrpnararTon 130 

To a solution of 4-f luorobenzaldehyde (5 g) and 3- 
fluorophenol (5.42 g) in N, N-dimethylformamide (50 ml) was 
added potassium carbonate (6.68 g) . Then the mixture was 
25 heated for 3.5 hours at 150°C. After cooling, the reaction 
mixture was diluted with ethyl acetate (300 ml), washed 
with water, brine, dried over nagnesiun sulfate and 
evaporated in vacuo. The residue was chromatographed on 
silica gel (200 g, eluting with n-hexane - ethyl acetate 
30 (10:1)) to give 4- (3-f luorophenoxy) benzaldehyde (8.67 g) . 

IR (Neat) : 3072, 2831, 2738, 1697, 1587, 1483 cir."^ 
NMR (CDCI3, 6) : 6.75-7.00 (3H, m) , 7.05-7.18 {2H, 
ro), 7.28-7.42 (IH, m) , 7.82-7.95 (2K, m) , 9.95 
(IH, S) 

35 APCI-MASS (m/z) : 217 (M+H"^) 
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To a solution of 4-f luorobenzaldehyde (3 g) and 
4-trifluoromethylphenol (4.7 g, in N, N-dimethylformamide 
(30 ml) was added potassium carbonate (4.0 gj . Then the 
mixture was heated for 5 hours at ISO'C. After cooling 
the reaction mixture was diluted with ethyl acetate (300 
ml), washed wirh water, brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was chromatographed 
on silica gel (200 g, eluting with n-hexane - ethyl acetate 

(15:1)) to give (4-trif luoromethylphenoxy) benzaldehyde 
(982.1 mg) . ^ 

IR (Neat) : 3074, 2831, 2738, 1701, 1587, 1502 cm'^ 
NMR (CDCI3, 5) : 7.05-7.25 (4H, m) , 7.60-7.75 (2K, 
m), 7.85-7.98 (2H, m) , 9.96 (IH, s) 
15 FAB-MASS (m/z) : 267 {M+H+) 

To a solution of 4-fluoroben2aldehyde (3 g) and 3 4- 
methylenedioxyphenol (4 g, in N, N-dimethylf ormamide (30 mM 
was added potassium carbonate (4 g) . Then the mixture was 
heated for 2 hours at 150-C. After cooling, the reaction 
mixture was diluted with ethyl acetate (200 ml), washed 
with water, brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was chromatograohed cn 
silica gel (120 g, eluting with n-.hexane - ethyl acetate 
(5:1)) to give 4- (3, 4-methylenedioxyphenoxy) benzaldehvde 

(2.67 g) . - 
mp : 65-66''C 

IR (KBr) : 1691, 1600, 1481, 1227 c.m-1 

30 • NMR (CDCI3, 5) : 6.02 {2K, s) , 6.50-6.65 (2K, m) , 

6.82 (IH, d, J=8.3Hz), 6.96-7.07 (2H, m) , 7.78- 

7.89 (2H, m), 9.91 (l.H, s) 

APCI-MASS (m/z) : 24 3 (M+H+) 



20 



25 



35 
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Prpnaration 133 

To a solution of 4-f luorobenzaldehyde (2.48 g) and 
3, 5-di-tert-butyl-4-methoxyinethoxyphenol (5.33 g) in N,N- 
dimethylformamide (40 ml) was added powdered potassium 
5 carbonate (2-76 g) , and the mixture was stirred at 150'C 
for 6 hours under nitrogen. The mixture was poured into a 
mixture of ethyl acetate and ice water, and the separated 
organic layer was washed with water and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
10 purified by colximn chromatography on silica gel to give 4- 
(3, 5-di-tert-butyl-4-methoxymethoxyphenoxy)benzaldehyde 

(4.03 g) as an orange oil. 

IR (Film) : 2960, 2872, 2740, 2693, 1581, 1504 cm"- 
NMR (CDCI3, 6) : 1.43 (18H, s) , 3.66 (3H, s} , 4.94 
15 (2H, S), 6.99 (2H, S) , 7.02 (2H, d, J=8.8Hz), 

7.83 (2H, d, J=8.8Hz), 9.92 (IH, s) 
APCI-MASS (m/z) : 371 (M+H"^) 



Proparatinn 134 

20 To a solution of 4-f luoronitrobenzene (14.11 g) and 4- 

fluorophenol (12.33 g) in N,N-dimethylformamide (150 ml) 
was added powdered potassium carbonate (15.20 g) , and the 
mixture was stirred at lOO'C for 4.5 hours under nitrogen. 
The mixture was poured into a mixture of ethyl acetate and 

25 ice water and the separated organic layer was washed with 
water and brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was crystallized and the 
crystal was collected by filtration and washed with hexane 
and dried to give 4- (4-f luorophenoxy) nitrobenzene (22.96 g) 

30 as a yellow crystal. 

IR (KBr) : 3110, 3075, 2925, 2835, 1585, 1510 cm'- 

NMR (CDCI3, 5) : 6.95-7.2 (6H, m) , 8.15-8.3 (2H, m) 

APCI-MASS (m/z) : 234 (M+H-") 



35 
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To a suspension of 3-hydroxyben2yl alcohol (12.41 g) 
and l-chloro-4-fluoroben2ene (19.58 g) in l,3-dimethyl-2- 
imidazolidinone (40 ml) were added powdered potassium 
carbonate (8.29 g) , cuprous chloride (198 mg) and 
8-hydroxyquinoline (290 mg) at room temperature, and the 
mixture was stirred at ISO'C for 8 hours. The mixture was 
poured into a mixture of ethyl acetate and ice water and 
the separated organic layer was washed with water and 
brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 3- (4-fluorophenoxy) benzyl alcohol 
(3.98 g) as a yellow oil. 

IR (Film) : 3352, 3074, 2931, 2875, 1610, 1585, 1502, 
1448 cm-1 

NMR (DMSO-dg, 6) : 4.47 (2H, d, J=5.6Hz), 5.22 (IH, 

t, J=5.6Hz), 6.8-7.4 (8H, m) 



10 



20 



25 



30 



35 



Preparation t^a 

To a solution of 4-f luorobenzonitrile (50.0 g) and 4- 
fluorophenol (50.93 g) in N,N-dimethylformamide (400 ml) 
was added powdered potassium carbonate (62.75 g) , and the 
mixture was stirred at ISO'C for 6 hours. The mixture was 
cooled to 5'C and poured into ice water (2.5 f) . The 
precipitates were collected by filtration, washed with 
water and dried in vacuo to give 4- (4-f luorophenoxy) - 
benzonitrile {87.56 g) . 

IR (KBr) : 3188, 3076, 2220, 1649, 1608, 1483 cm''- 
NMR (DMSO-dg, 6) : 7.05-7.15 (2H, m) , 7.2-7.45 {4H, 

m), 7.8-7.9 (2H, m) 
APCI-M\SS (m/z) : 214 (M+K*) 

Prenar^ Mon 1^7 

To a stirred suspension of 3-acetylbenzonitrile (25.4 
g) in ethyl ether - 1,4-dioxane (10:1, 275 ml) was added' 
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bromine (9 ml) dropwise at room temperature. After 40 
minutes, to the mixture was added sodium bicarbonate (15 g) 
in water {200 ml) at 0-5"C, and extracted with ethyl 
acetate- The organic layer was separated and washed with 
5 saturated sodium bicarbonate solution, water and brine, 

dried over magnesium sulfate, evaporated in vacuo to give 
3- (bromoacetyl)benzonitrile (39.2 g) . 

IR (KBr) : 3103, 3068, 2941, 2229, 1707, 1599, 
1429, 1279, 1223, 1149 cm"^ 
10 NMR (CDCI3, 6) : 4.42 (2H, s) , 7.66 (IH, dd, J=8.1, 

8.1Hz), 7.85-7.95 (IH, m) , 8.18-8.52 (2H, m) 

Prpparation 138 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (56.0 g) and 

15 benzylamine (42.6 ml) in toluene (560 ml) was refluxed for 
5 hours. The reaction mixture was cooled to room 
temperature, and evaporated in vacuo. The residue was 
suspended in ethanol (840 ml) and sodium borohydride (12.3 
g) was added carefully under ice cooling. Then the mixture 

20 was stirred for one hour at 50"C. After additional 

stirring for 2 hours at room temperature, the reaction 
mixture was evaporated in vacuo. To the residue was added 
water (300ml), and extracted with dichloromethane. The 
organic layer was washed with water and brine, dried over 

25 magnesium sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel (1.5 kg, eluting with 
dichloromethane - methanol (10:1)} to give N-benzyl-3- 
(pyrazol-3-yl) benzylamine (71.8 g) . 
mp : 82-83'C 

30 IR (KBr) : 2290-3310 (br) , 1606, 1543, 1441, 

1354 cm"^ 

NMR (DMSO-dg, 6) : 3.71 (2H, s) , 3.72 {2H, s) , 6.68 
(IH, d, J=2.1HZ), 7.15-7.42 (7H, m) , 7.50-7.90 
(3H, m), 12.85, 13.22 (total IH, each br) 
35 APCI-MASS (m/z) : 264 (M+H+) 
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Preoaratiori po 

To a solution of 4- (4-fluorophenoxy, aniline (2.03 
and cycloheptanone a. 35 g, in ethanol (40 .1, were added 
simultaneously a solution of sodium cyanoborchydride (^4 
mg .n ethanol (30 .1) and a solution of acetic acid (60^ 
^g) m ethanol (lo .1, over 1 hour at room temoerature. " 
The ..xture was stirred at room temperature for additional 
-2 hours. The mixture was evaporated in vacuo and the 
residue was poured into a mixture of ethyl acetate and 
water and adjusted zo pK 8 by addition of 5N sodium 
nydroxide aqueous solution. T.he separated organic ^ayer 
was washed with brine, dried over magnesium sulfated! 

Chromatography on silica gel to give N-cycioheotvl-.- (4- 
.luorophenoxy) aniline (2.11 g) 55 a red oil. 

IR (Film) : 3405, 2925, 2855, 1735, 161C, 1495 cm'^ 

NMR (CDCl^, 6) : 1 4-2 is n 7- - - 

3' ' -^-^ 2.15 (12.-., m), J. 3-3. 5 (IK, m), 

6.4-6.6 (2K, m), 6.75-7.05 (6.H, n) 
APCI-MASS (m/2) : 300 (M+H"^) 



The mixture of ^5- (4-f lucrophe.noxy; benzaidehvde r 73 
g) a.nd benzylamine (1.29 g) was stirred ar 120-c'fo^ T 
nours under nitrogen. The ..ixture was cooled to ^oom" 
temperature and dissolved in ethanol (40 niM To ^h^'s 
solution was added carefully sodium boro.hydride {3oVtc. 
and the mixture was stirred at room temoerature fo^ 2""' 
hours. The mixture was evaporated in vacuo and the ^es^'due 
was extracted with dichloromethane . The organic lay^. ^as 
30 washed with brine, dried over .magnesium su^^ace and " 

evaporated in vacuo. The residue was purified by'coium^ 
chromatography on silica gel to give N-benzvl- r.. 
xluorophenoxy) J benzylamine (1.78 g) as a yellow oi^ 

^'"^^''^ ^062, 3028, 2916, 2821, "l605, 1497 c-,'! 
35 NMR (CDCI3, 6) : 3.78 (2H, s, , 3.82 (2H, s) , 6.S-7.I 
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(6H, m) , 7.2-7.4 (7H, m) 
APCI-MASS (m/z) : 308 (M+H"^) 

Preparation 1^1 

The mixture of 4- (4-f luorophenoxy) benzaldehyde (1.73 
g) and pentylamine {1,40 g) was stirred at 120*C for 4 
hours under nitrogen • The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml) . To this 
solution was added carefully sodium borohydride (303 mg) , 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-pentyl-4- (4- 
f luorophenoxy) benzylamine (1.72 g) as a yellow oil. 

IR (Film) : 3051, 2956, 2929, 2858, 2818, 1610, 
1498 cm"^ 

NMR (CDCI3, 6) : 0.89 (3H, t, J=6.4Hz), 1.2-1.4 (4H, 
m) , 1.5-1.7 (2H, m) , 2.63 {2H, t, J=7.1H2), 3.76 
(2H, s), 6.9-7.1 (6H, m) , 7.28 (2K, d, J=9.1Hz) 
APCI-MASS (m/z) : 288 (M+H"*") 

Preparation 142 

25 The mixture of 4- (4-f luorophenoxy) benzaldehyde (2.16 

g) and cyclohexylamine (1.49 g) was stirred at 120'*C for 4 
hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (40 ml) . To this 
solution was added carefully sodium borohydride (378 mg) , 

30 and the mixture was stirred at room temperature for 2 

hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by coiunn 

35 chromatography on silica gel to give N-cyclohexyl-4- (4- 



10 



15 
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) 



fiuorophenoxylbenzylamxne (3.06 g) as a yellow oil. 

IR (Film) : 3034, 2929, 2852, 1608, 1497 cm-i 
NMR (CDCI3, 5) : 1.0-1.4 and 1.5-2.0 (lOH, .) , 

2.^-2-6 (l„, 3.78 (2H, s), 6.9-7.1 (6H, .) , 

7.28 (2H, d, J=8.4H2) 
APCI-MASS (m/2) : 3OO (M+H+) 

The mixture cf 4- ,<-fluorophenoxy, benzaldehyde „ 16 
ana cyclopentyl^ine a.2S „ was stirred at L-c o 4 
ours under nitrogen. The fixture was cooled to roo. 
temperature and dissolved 1„ ethanol ,« ml, . To this 
solution was added carefully sodium borohydride ,378 mg, 
and the mature was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic ^.^^^^ 
washed wrth brine, dried over magnesium sulfate and 

y pny on silica gel to give N-cyclopentyl 4-(4- 

fluorophenoxyjbenzylamine (2.67 g, as a yellow oil 

IR (Film) : 3032, 2953, 2868, 2819, 1608, 1500 

NMR (CDCI3, 6) •■ 1 3-2 0 lfi» , nc , 

3 I ■ ^.0 {8H, m), 3.05-3.25 (l.H, m) 

3.74 (2H, s), 6.9-7.1 (6H, m) , 7.27 (2H, c 
J=8.4Hz) 
APCI-MASS (m/z) : 28 6 (M+H+) 

rrePflratinn ]/\/\ 

ard /'""'""^ °' ^-'^-""°rophenoxy,ben.yiamine ,4.35 g, 

120 c for 4 hours under nitrogen. The mixture was 
cooled to room temperature and dissolved in ethanol ,80 
■n-). To this solution was added carefully sodium 
borohydride ,757 mg, and the mixture was stirred at room 
temperature for 2 hours. The mixture was evaporated in' 
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vacuo and the residue was extracted with dichlorornqthane . 
The organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give N- 
5 2, 3, 5, 6-tetrahydro-4H-pyran-4-yl) -4- (4- 

f luorophenoxy) benzylamine (5.15 g) as an orange oil. 
IR (Film) : 2927, 2845, 1498, 1464 cm"^ 
NMR (CDCI3, 6) : 1,4-1.7 (4H, m) , 3.3-4.0 (4H, m) , 
3.80 (2H, s), 6.8-7.1 (6H, m) , 7,2-7.4 (2H, m) 
10 APCI-MASS (m/z) : 302 (M+H"*") 

Pr^naration 145 

The mixture of 4- (4-f luorophenoxy Ibenzaldehyde (3.24 
g) and phenethylamine (2.73 g) was stirred at 120"C for 4 

15 hours under nitrogen. The mixture was cooled to room 
temperature and dissolved in ethanol (60 ml) . To this 
solution was added carefully sodium borohydride (567 mg) , 
and the mixture was stirred at room temperature for 2 
hours. The mixture was evaporated in vacuo and the residue 

20 was extracted with dichloromethane. The organic layer was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- (2-phenethyl) -4- (4- 
f luorophenoxy) benzylamine (4.73 g) as a yellow oil. 

25 IR (Film) : 3061, 3028, 2927, 2821, 1608, 1497, 

1454 cm"- 

NMR (CDCI3, 6) : 1.47 (IH, br s), 2.75-3.0 (4K, , 

3.77 (2H, s), 6-85-7.1 (6H, m) , 7.15-7.35 (7K, m) 
APCI-MASS (m/z) : 322 (M+H^) 

30 

Preparation 146 

The mixture of 4- (4-f luorophenoxy) benzaldehyde (4.32 
g) and 2-ethoxyethylamine (3.57 g) was stirred at 120^C for 
4 hours under nitrogen. The mixture was cooled to room 
35 temperature and dissolved in ethanol (80 ml) . To this 
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solution was added carefully sodium borohydride (757 mg) 
and the mixture was stirred at room temoerature for 2 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 
5 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N- (2-ethoxyethyl, -4- 
(4-fluorophenoxy)ben2ylamine (5.50 g) as a yellow oil 
IR (Film) : 3053, 2976, 2929, 2866, 1608, 1498,' 
^° 1456 cm-1 

NMR (CDCl-3, 5) • T on till , 

i^^^i3, 0) . 1.20 (3H, t, J=7.0H2), 2.8-2.9 (2", 

r^)' 3.45-3.6 (4H, m) , 3.78 (2H, s), 6.9-7.1 (6H, 
ni), 7.25-7.35 (2H, m) 
APCI-MASS (m/z) : 290 (M+H+) 



15 



30 



35 



The mixture of 3- (pyra2ol-3-yl) benzaldehvde (1.27 g, 
and benzylamine (1.19 g) was stirred at 120-c"for 4 hours 
20 --^-e was cooled to room temperature 

and dissolved in ethanol (40 ml, . To this solution was 
added carefully sodium borohydride (280 mg, , and the 
mixture was stirred at room temperature for 2 hou^s The 
mixture was evaporated in vacuo and the residue was 
extracted with dichloromethane. The organic laye^ was 
washed with brine, dried over magnesium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-ben2yl-3- (pvrazol-3- 
yl) benzylamine (1.22 g, as an oil. 

IR (Film, : 3169, 3062, 3026, 2916, 2839, 1606, 1589, 

1537, 1495 cm"l 
NMR (DMSO-d„ 5, : 3.70 (2H, s,, 3.7 (2K, s, , 6.69 
(IH, d, J=2.1Hz,, 7.2-7.5 (7K, m, , 7.7-7.9 (3H 
s) 

APCI-MASS (m/z, : 264 (M+H+) 



25 
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Preparation 148 

The mixture of 3- (pyra2ol-3-yl ) benzaldehyde (1.72 g) 
and cyclohexylamine (1,49 g) was stirred az 120'C for 4 
hours under nitrogen. The mixture was cooled to room 
5 temperature and dissolved in ethanol (30 ml) . To this 

solution was added carefully sodium borohydride (378 mg) 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane . The organic layer was 
10 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give N-cyclohexyl-3- 
(pyrazol-3-yl)ben2ylamine (1.15 g) . 

IR (KBr) : 3246, 3118, 3041, 2924, 2854, 1608, 
15 1558 cm"l 

NMR (DMSO-dg, 5) : 1.0-2.0 (lOH, m) , 2.4-2.6 (IH, m) , 
3.88 (2H, s), 6.70 (IH, br s) , 7.25-7.45 {2K, m) , 
7.6-7.9 (3H, m), 12.90 (IH, br s) 
APCI-MASS (m/z) : 256 (M^H^) 

20 

Preparation 149 

The mixture of 3- (pyrazol-3-yl ) benzaldehyde (1.72 g) 
and cyclopentylamine (1.70 g) was stirred at 120X for 4 
hours under nitrogen. The mixture was cooled to room 

25 temperature and dissolved in ethanol (40 ml) . To this 

solution was added carefully sodium borohydride (378 mg) , 
and the mixture was stirred at room temperature for 3 
hours. The mixture was evaporated in vacuo and the residue 
was extracted with dichloromethane. The organic layer was 

30 washed with brine, dried over magnesium sulfate and 

evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give .N-cyclopentyl-3- 
(pyra2ol-3-yl)benzylamine (1.26 g) . 

IR (Film) : 3265, 1610, 1589 cm"-^ 

35 NMR (DMSO-dr, 5) : 1.3-1.9 (8H, m) , 3.05-3,25 (IH, 
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m), 3.78 (2H, s) , 6.68 (IH, s) , 7.2-7.4 (2H, m) , 
7.6-7.9 (3H, m), 12.88 (IH, br) 
APCI-.MASS {m/2) : 242 (M+H+) 

Prepararinn i sn 

A mixture of 3- (l-tritylpyrazol-3-yl)ben2aldehyde 
{1.72 g) and 4-f luorobenzylamine (0.57 ml) was stirred at 
12 0-C for 4 hours. The mixture was cooled to room 
temperature and dissolved in ethanol (26 ml) . To the 
mixture was added sodium borohydride (158 mg) and the 
reaction mixture was stirred at SO'C for 2 hours. The 
mixture was poured into water, extracted with 
dichloromethane. The organic layer was washed with water 
and brine, dried over magnesium sulfate, evaporated in 
15 vacuo. The residue was chroma tographed on silica gel (50 
g, eluting with dichloromethane - methanol (50:1)) to give 

N-(4-fluoroben2yl)-3-(l-tritylpyra2ol-3-yl)ben2ylamine 
(1.40 g) . 

IR (Neat) : 3059, 2827, 1603, 1506, 1446, 1219 cm"! 
NMR (CDCI3, 6) : 3.79 (2H, s), 3.82 (2H, s), 6.58 
(IH, d, J=2.5Hz), 6.90-7.05 (2H, m) , 7.10-7.45 
(20H, m), 7.65-7.83 (2K, m) 
FAB-MASS (m/z) : 524 (M+H"^) 

25 Pren^r^tinn 1 f^l 

A mixture of 3- (pyrazol-3-yl) benzaldehyde - ( 1 . 0 g) and 
4-methoxybenzylamine (0.91 ml) was heated for 3 hours at 
120°C. After cooling to room te.mperature, the mixture was 
dissolved in ethanol (20 ml) . To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
removed in vacuo and the residue was chromatographed on 
silica gel (50 g, eluting with dichloromethane - methanol 



20 



30 



35 
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(10:1)) to give N- (4-methoxyben2yl) -3- (pyra2ol-3- 
yDbenzylamine (1.17 g) . 

IR (Film) : 2370-3680 (br) , 1610, 1512, 1248, 
1036 cm~^ 

5 NMR (CDCI3, 6) : 3-77 (2H, s) , 3.79 (3H, s), 3.84 

(2H, s), 6.60 (IH, d, J=2.2H2), 6.80-6.92 (2H, 
m), 7.17-7.41 (4H, m) , 7.54-7.66 {2H, m) , 7.85 
(IH, s) 

APCI-MASS (m/z) : 294 (M+H"^) 

10 

Preparation IS? 

A mixture of 3- (pyrazol-3-yl)ben2aldehyde (1.0 g) and 
4-fluorobenzylamine (0.8 ml) was heated for 4 hours at 
120'C. After cooling to room temperature, the mixture was 
15 dissolved in ethanol (20 ml). To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
20 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(10:1)) to give N- (4-f luorobenzyl) -3- (pyrazol-3- 
yl) benzylamine (1.28 g) . 

IR (Film) : 2370-3680 (br) , 1605, 1508, 1220, 
25 1095 cm"l 

NMR (CDCI3, 5) : 3.79 (2H, s), 3.84 (2H, S) , 6.61 
(IH, d, J=2.3Hz), 6.90-7.10 (2H, m) , 7.13-7.45 
(4H, m), 7.52-7.70 (2H, m) , 7.75 (IH, s) 
APCI-MASS (m/2) : 282 (M+H"^) 

30 

Preparation 153 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (1.2 g), 4- 
(dimethylamino) benzylamine-dihydrochloride (1.87 g.) and 
triethylamine (11.7 ml) in toluene (30 ml) was refluxed for 
35 5 hours. An insoluble material was removed by filtration 
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«d evaporated in vacuo. The residue was dissolved in 
etha 1 ^^^^^^^^ ^ ed 

borohydrxde ,264 mg, and stirred for two hours k- 
-.Perature. .he reaction .i.ture was ; red lit:::' 

trine, dried over magnesium sulfate. The solvent was 

uLT,:: Zr --ato,raphed 
8 , to " "^-""-"hane - methanol 

18.1)) to give N-I4-,di„ethyla«i„o,ben2ylI.3-,p„a„, , 
yDbenzylamine (1.68 g) . (Pyra2ol-3- 

« (Filn, : 2330-3700 ,br, , 1614, 1524, 1446, 1350, 

804, 766 cm~i 
NMR ,CDCl3, *) : 2.93 ,6H, s), 3.75 ,2H, s), 3 84 
IM, s), 6.59 ,1H, d, J.2.2HZ), 6.65-6.75 ,2H 
^). 7.15-7.40 ,4H, 7.55-7.66 ,2H, „, , 

{IH, s) 



The following compounds were obtained according to a 
sx.xlar manner to that of Preparation 57, 58, 59 *o , 
S, 76, 133, 140, 141, 142, 143, 144, 145, 1 6, 147 , ' 
1^9' 150, 151, 152 or 153. ' 

(1) N-Cycloheptyl-4-(4-chlorophenoxy,benzylamine 

IR (Film) : 3035, 2925, 2855, 1610, 1590, 1505 
1485 cm-1 

^NHR (CDCI3, 5) : 1.4.2.0 (12H, m) , 2.6-2.3 UK, m) , 

3.76 (2H, s), 6.9-7.05 {4H, m) , 7.25-7 4 (4K 
APCI-MASS (m/z) : 332, 330 (M^H^ * 

(2) N-Cycloheptyl-4-(3-fluorophenoxy)benzylamine 
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IR (Neat) : 2926, 2854, 1599, 1483, 1269, 1213 cm"^ 
NMR (CDCI3, 6) : 1.30-2.10 (12H, m) , 2.62-2.80 (IH, 
irO , 3.77 (2H, s), 6.62-6.85 (3H, m) , 6.93-7.05 
(2H, m), 7.18-7.40 {3H, m) 
5 APCI-MASS Im/z) : 314 (M+K*) 

(3) N-Cycloheptyl-4- (4-trifluoroinethylphenoxy) benzylamine 
IR (Neat) : 2926, 2854, 1601, 1504, 1462, 1327 CTS~'^ 
NMR (CDCI3, 5) : 1.30-2.00 (12H, m) , 2.65-2.80 (IH, 

10 in), 3.78 (2H, s) , 6.95-7.10 (4H, m) , 7.30-7.40 

(2H, m), 7.50-7.62 (2.H, m) 
APCI-MASS im/z) : 364 (M+K"*") 

(4) N-Cycloheptyl-4- ( 3, 4-methylenedioxyphenoxy) benzyla.mine 
15 IR (Neat) : 2924, 2854, 1606, 1502, 1481, 1354 cm"^ 

NMR (CDCI3, 5) : 1.30-1.95 (12H, n) , 2.60-2.75 (IH, 
m), 3.74 (2.H, s) , 5.97 {2H, s) , 6.47 (IH, dd, 
J=8.4, 2.4K2), 6.56 (IK, d, J=2.4Hz), 6.75 (IH, 
d, J=8.4Hz), 6.85-6.96 (2H, m) , 7.20-7.31 (2H, in) 
20 APCI-MASS (m/z) : 340 (M-s-H"*") 

(5) N-Cycloheptyl-4- (3, 5-di-tert-butyI-4- 
methoxymethoxyphenoxy) benzylamine 

IR (Film) : 2920, 2860, 1587 cm~- 
25 NMR (CDCI3, 6) : 1.40 and 1.42 (total i8K, s), 

1.4-2.2 (14H, m), 2.8-2.95 (IH, m) , 3.62 and 3.64 
(total 3H, s), 4.87 and 4.92 (total 2H, s), 6.92 
(2H, s) , 6.85-6.95 (2H, m) , 7.4-7.5 (2H, m) 
APCI-MASS (m/z) : 468 (M+.H+) 

30 

(6) N-Cycloheptyl-3- (4-fluorophenoxy)benzylamine 

IR (Film) : 3062, 2926, 2854, 1608, 1583, 1502, 
144 6 cm~- 

NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 2.6-2.3 (IH, m) , 
35 3.75 {2H, s), 6.8-7.3 (8H, m) 
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APCI-MASS (m/z) : 314 (M+H+) 

NMR (DMSO-d., 6) • 1 q m "-Viamne 

6' o' • 1.2-X.9 {12.n, m) , 2.6-'? 7 Mw 

3-70 s), 7.1-7.6 (19H, 7.76 UK, 3! ' 

8.06 (IK, s) 
APCI-MASS (m/2) : 512 

IR (Neat) : 2925, 2852, 1610, 1460, 141O, 1230 -^-1 
'»-'CBCl3, a, : 1.30-1.93 a2H.„,,2.e;-2"o ;:„ 
3.79 ,2K, s,, 3.94 ,3H, s,, 7.13-7.48 ,4H, ' 
'IH. S), 7.76 (IK, s) 
APCI-MASS (m/zl : 284 (MtH*) 

(9. -^V-^°^^P'yl-3-(l-.ethylpyrazca-3-yl,.enzyla.l„e 

.Neat, : 3400 ,br,, 2924, 2854, I610, 1462, U54 
1242 cm-1 

«H« <Cr,Cl3, 6) : 1.30-2.00 ,12H. n, , 2.64-2.8= „H 

m) , 3.83 (2H. s) •? ^-50 > ^ ~ 
i^n, s), J. 90 (3H, s), S.56 (IK, d 

J=2.2Hz;, 7.25-7.40 (3H, m) , 7.60-7.79 (2- n' 
APCI-MASS (m/z) : 284 (M+K^) 

(10, ^-CycloheptyI-3-(i-.ethylpyrazol-5-yl,5enzvIa...ne 

NMR (CDCI3, 5) : 1.30-1.38 (12H, , 2.62-2.80" 

3.83 (2.H, s), 3.90 (3K, s), 6.31 (IH, d ^" 
J=1.8Hz,, 7.25-7.43 (4H, m) , 7.51 (l« d 
J=1.8Hz, ' ' 

APCI-MASS (m/z) : 284 (M+.H^) 

(li) N-Cycloheptyi-3-(ixnidazol-4-yl,benzylamine 

IR (Film) : 2300-3600 (br), 2924, 2854, 1610, 
1460 cm"l 

NMR ,DMSO-d,. 5, : 1.20-1.95 (12H. , 2.55-2.75 ,1H, 



20 



30 



wo 96/10559 



PCT/JP9S/01982 



- 124 - 

m) , 3.73 (2K, s), 7.05-7.80 (6H, m) , 12.00-12.25 
(IH, br) 

APCI-MASS (m/z) : 270 (M+H"^) 



5 (12) N-Cycloheptyl-4- (S-methyl-l, 3, 4-oxadia2ol-3- 
yl ) benzylamine 

IR (KBr) : 3442, 3292, 3211, 2920, 2852, 1689, 1576, 

1502, 1450 cm'- 
NMR (CDCI3, 6) : 1.30-2.40 (12H, m) , 2.61 (3H, s) , 
10 2.63-2.80 (IH, m) , 3.87 (2H, s), 7.45-7.54 (2H, 

m) , 7.93-8.05 (2H, m) 
APCI-MASS (m/2) : 286 (M+H*) 



(13) N-Cycloheptyl-4- (4-benzyl-5-methyl-4H-l, 2, 4-triazol-3- 

yl ) benzylamine 

IR (Neat) : 3298, 2924, 2852, 1612, 1527, 1458, 
1358 cm"^ 

NMR (CDCI3, 6) : 1.30-1.93 (12H, m) , 2.38 (3H, s), 
2.60-2.77 (IH, m), 3.81 (2H, s) , 5.16 (2H, s), 
6.90-7.05 (2H, m) , 7.27-7.55 (7K, m) 
APCI-MASS (m/z) : 375 (M+H"^) 

( 14 ) N-Cycloheptyl-3- (2-methyl-2K-tetrazol-5-yl ) benzylamine 
IR (Neat) : 2924, 2854, 1520, 1462, 1365 cm"- 
25 NMR (CDCI3, 6) : 1.30-1.98 {12K, m) , 2.65-2.80 (IH, 

m), 3.86 (2H, s), 4.40 (3H, s), 7.40-7.48 (2H, 
m), 7.95-8.05 (IH, n) , 8.09 (IK, s) 
APCI-MASS (m/z) : 286 (M+H*) 



15 



20 



30 (15) N-Cycloheptyl-3- ( l-methyl-lH-tetrazol-5-yl) benzylamine 
IR (Neat) : 2924, 2854, 1533, 1452, 1292 cm"^ 
NMR (CDCI3, 6) : 1.30-1.98 (12H, m) , 2.65-2.80 (IH, 
m), 3.88 (2H, s), 4.18 (3H, sj , 7.46-7.65 (3K, 
m) , 7 . 75 (IH, s) 
35 APCI-MASS (m/z) : 286 (M+H'*') 
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nip : 53-54'C - " 

IR <KBr) : 3101. 2922, 2852, 1518, U60. 1277, u.7 
984 cm''- ' ' 

■*<R ICDC13, 5) : 1.30-2.00 a2.H, „, , 2.eo-2.80 m 
"■). 3.84 <2H, 3), 7.40-7.55 ,2K, n,,, 7.5S-7.7o' 
I2H, m), 8.10 (IH, s), 8.54 (IH, s) 
APCI-MflSS (m/z) : 271 (MtH*) 

(17, ■^-Cy=lohaptyl-4-,lK-l,2,3-triazol-l-yi,be„.yU.i.ne 

inp : 78-79*C 

IR (KBr, : 3319, 3124, 2920, 2852,' 1520, 1230, uo, 
1041 cni"l 

NMR (CDCI3, 6) : 1.30-2.00 (12H, , 2.63-2.80 (1. 

3.87 (2H, 3), 7.45-7.57 (2H, m) , 7.64-7.76*' 
(2H, m), 7.85 (IH, s) , 7.93 (IH, s) 
APCI-MASS (m/z) : 271 (M+H+) 

(18) N-Cycloheptyl-4- (2H-1 2 S-tri^-..^ n 

IP. (Neat) : 2926, 285., 1608, 1514, 1460, 1412, -81 

1259, 951, 824 cm-^ 
NHR (DMSO-de, 6, : 1.20-1.90 (12H, .) , 2.50-2.70 (r^' 
rn). 3.74 (2H, s), 7.45-7.55 (2H, n,) , 7. 90-8. CO 
(2H, m) , 8.10 (2H, s) 
APCI-MASS (m/z) : 271 (M+.H+) 

(19) N-Cy^ioheptyl-(4-rnethylpiperazin-l-yi,ben.vlai-n.ne 
IR (Film) : 2925, 2850, 2795, 1615, 1515 ct"! 
NMR (DMSO-dg, 6) : 1.3-1.9 (12H, n.) , 2.21 (3H, s) 
2.4-2.5 (4H, m), 3.1-3.2 (4K, ki) , 3.2-3.45 (IK 
^0, 6.85 (2H, d, J=8.5Kz,, 7.15 (2H, d, J=3.5K- 
.^PCI-.M.i^S (ni/2) : 302 (M+K*) 

(20) N-Cycloheptyl-4- (4-methylsulfonyiaminophenyl) - 
benzylamine 



20 
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IR (KBr) : 3020, 2930, 2855, 1605, 1495 cm"^ 
NMR (DMSO-dg, 5) : 1.3-2.0 (12H, m) , 2.5-2.7 {IH, m) , 
3.01 (3H, s), 3.72 (2H, S) , 7.27 {2H, d, 
J=8,5H2), 7.39 (2H, d, J=8.5Hz), 7.57 {2H, d, 
5 J=8.2Hz), 7.63 (2H, d, J=8.2H2) 

APCI-MASS (m/z) : 373 (M+H"^) 



(21) N-Cycloheptyl-4- (N-benzoylsulfamoyl) benzylamine 

IR (KBr) : 3477, 3057, 2927, 2858, 1599, 1545 cm"l 
10 NMR (DMSO-dg, 5) : 1.3-2.2 (12H, m) , 3.1-3.3 (IH, m) , 

4.17 (2H, s), 7.2-7.45 (5H, m) , 7.4-7.5 (2H, m) , 
7.75-7.9 {2H, m) , 8.4-8.7 (IH, br) 
APCI-MASS (m/z) : 387 (M+H"^) 



15 (22) N-Cycloheptyl-4- (N-phenylsulfonylcarbamoyl) benzylamine 
IR (KBr) : 3091, 2929, 2858, 1647, 1601, 1537 cm"' 
NMR (DMSO-dg, 6) : 1.35-2.2 (12H, m) , 3.1-3.3 (IK, 

m), 4.11 (2H, s), 7.35-7.5 (5H, m) , 7.8-7.9 (2H, 
m), 7.93 (2H, d, J»8.1Hz) 
20 APCI-MASS (m/z) : 387 (M+K"*") 



(23) N-Cycloheptyl-4- (3-pyridylmethyl) benzylamine 

IR (Film) : 3304, 3026, 2924, 2852, 1574, 1512 cm~^ 
NMR (CDCI3, 5) : 1.4-2.2 (12H, m) , 2.6-2.8 (IK, m) , 
25 3.75 {2H, s), 3.95 (2H, s) , 7.1-7.5 (6H, m) , S.45 

(IH, dd, J=4.8, 1.8Hz), 8.49 (IH, d, J=1.8Kz) 
APCI-MASS (m/z) : 295 (M+H"*") 



(24 ) N-Cycloheptyl-4- ( 4-pyridylmethyl ) benzylamine 
30 IR (Film) : 3323, 3022, 2924, 2852, 1599 cm~^ 

NMR (CDCI3, 5) : 1.3-2.1 (12H, m) , 2.6-2.8 (IK, m) , 
3.77 (2H, s), 3.94 (2H, s), 7.09 (IH, dd, J=4.5, 
1.6Hz), 7.12 (2H, d, J=9.4Hz), 7.29 (IK, d, 
J»9.4Hz), 8.48 (2H, dd, J=4.5, 1.6Hz) 
35 APCI-MASS (m/z) : 295 (M+H"^) 
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(25, N-Cycloheptyl-4- (pyrazol-l-yin.ethyl,benzylamine 

IR (Neat) : 2924, 2854, 1514, 1458, 1090, 750 en."! 

NMR (CDCl^, 6) • 1 30-1 qr /i:>h > . 

3' ^1 ' I. JO 1.98 (12H, m), 2.56-2.77 (IH 

3.76 (2H, s), 5.30 {2H, s, , 6.27 (IH, dd, ' 
J=2.0Hz), 7.10-7.40 (5H, m, , 7.54 (IH, d 
J=2.0H2) 
APCI-MASS (m/2) : 284 (M+H+) 

(26, N-Cycloheptyl-4-(i.idazol-l-yln.ethyl,benzylan.ine 

IR (Neat, : 3280 (br, , 2924, 2854, 1506, 1458, 1230, 

1107, 1076 cni"I 
NMR (CDCI3, 5, : 1.20-1.95 (12H, , 2.60-2.78 (IH 
3.76 ,2H, s), 5.10 (2H, s), 6.90 (IH, s, , ' 
7.00-7.40 (5H, m,, 7.54 (IH, s, 
APCI-MASS (ro/z, : 284 (M+H+, 

(27, N-Cycloheptyl- ,6-hydroxy-2, 5, 7, 8-t«ra„ethylchro.an-2- 

yijmethylamine 

NMR (DMSO-dr, 6, • 1 17 i o , 

6' ^1 l.l' (3H, s,, 1.3-1.9 (4H, m, , 

1-97 {3H, s), 2.01 (3H, s,, 2.04 (3H, s,, 2.5-:> 7 
(3H, m), 7.39 (IH, s) 
APCI-MASS (m/z, : 332 (M+H+, 

(28, N-Cycloheptyl-4-[N-(3,5-di-tert-butyl-4- 
hydroxyphenyl , carbamoyl ] benzylamine 
■ IR (KBr, : 3639, 3304, 2926, 2858, 1643, 1606, 1547 cm'^ 
NMR (DMSO-dg, 6, : 1 3-i 9 /iptx „, , 

2.5-2.7 (IH, nt), 3.77 (2H, s, , 6.78 (IH, s,, 7^5 
(2H, d, J=8.2H2), 7.88 (2K, d, J=8.2Hz,, 7.58 
(2H, s,, 9.87 (IH, s, 
APCI-MASS (m/z, ; 451 (M+H*, 

(29, N-Cycloheptyl-4- fN- (4-fluorophenyl, carbamoyl ) - 
benzylamine 

IR (KBr, : 3354, 2927, 2854, 1651, 1612, 1529, 
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1512 cra"^ 

NMR (DMSO-dg, 6) : 1.3-1.9 (12H, in), 2.5-2.65 (IH, 
m), 3.77 (2H, s), 7.1-7.3 (2H, m) , 7.75-7.85 
{2H, m), 7.47 (2H, d, J=8.2H2), 7.8S (2H, d, 
J=8.2Hz), 10.22 (IH, s) 

APCI-MASS (m/z) : 341 (M+H"^) 



(30) N-Cycloheptyl-4- [N- (4-f luorophenyl ) -N- 
methylcarbamoyl ] benzylaniine 

10 IR (KBr) : 3475, 3187, 3120, 3024, 2927, 2853, 1643, 

1597, 1541, 1500 cm"^ 
NMR (DMSO-dg, 6) : 1.3-1.9 (12H, m) , 2.4-2.6 (IH, m) , 

3.33 (3H, s), 3.60 (2H, s) , 7.05-7.3 (8H, m) 
APCI-MASS (m/z) : 355 IM-rH"^) 

15 

(31) N-Cycloheptyl-4- (tert-butyldimethylsilyloxymethyl) - 
benzylamine 

IR (Film) : 2927, 2850, 1514, 1464 cin"^ 
NMR (DMSO-dg, 6) : 0.08 (6H, s) , 0.89 (9H, s), 1.3- 
20 1.9 (12H, m) , 2.5-2.65 (IH, m) , 5.67 (2H, s) , 

4.67 (2K, s), 7.22 (2H, d, J=8.3Hz), 7.28 (2H, d, 

J=B.3Kz) 
APCI-MASS (m/z) : 34 8 (M+H+) 



25 (32) N-Benzyl-3-phenoxybenzylamine 

IR (Film) : 3062, 3030, 2829, 1583, 1487, 1452 cm~^ 
NMR (DMSO-dg, 6) : 2.63 (IH, br s) , 3.64 (2H, s) , 

3.66 (2H, s), 6.8-7.45 (14H, I?.) 
APCI-MASS (m/z) : 290 (M+H"^) 

30 

(33) N-Benzyl-3- ( 4-f luorophenoxy) benzylamine 

IR (Film) : 3062, 3030, 2916, 2829, 1608, 1584, 

1500, 1450 cn"^ 
NMR (CDCI3, 6) : 3.78 (2H, s) , 3.79 (2K, s) , 6.8-7.4 
35 {13H, m) 
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APCI-MASS (m/z) : 308 (M+H+) 

(34) N-Benzyl-3-(:-Methylpyrazol-3-yl)benzylamine 

IH (Neat) : 3313, 3028, 2935, 1608, 1498, 1452, .3 
1242 cni"l 

NMR (CDCl^, 5) • 3 83 17V ^ «r 

3' J.b3 (2H, s), 3.85 {2H, s) , 3 g'; 

(3H, s), 6.55 (IH, d, J=2.3Hz), 7.18-7.42 (8H 

m), 7.64-7.73 (IH, m) , 7.77(1H, s) 

APCI-MASS (m/z) : 278 {M+H+) 

(35) N-Benzyl-3-(i-n:ethylpyrazol-5-yl,benzylamine 

IR (Neat) : 3310, 3026, 2830, 1606, 1454, 1367 
1275 

NMR (CDCI3, 5) : 3.84 (2H, s), 3.87 (2H, s) , 3 89 
(3H, s), 6.31 (IH, d, J=1.9Hz), 7.20-7.45 {9K 
7.51 (IK, d, J=1.9Hz) 
APCI-MJiSS (m/z) : 278 (M+H+) 

(36) N-Benzyl-4-(l-methylpyrazol-3-yi)benzylamine 

IR (Neat) : 3310, 3028, 2937, 2820, 1504, 1454, 



1430 c.Ti"'' 



^R (CDCI3, 5, : 3.81 (2K, s) , 3.83 (2H, s) , 3 95 
(3H, s), 6.53 (IH, d, J=2.3Hz), 7.18-7.43 (8" 
m), 7.70-7.80 (2H, m) 
APCI-MASS (m/z) : 278 (M+H") 

(37) N-Benzyl-4- (l-methylpyrazol-5-yl,benzvIamine 

IR (Neat) : 3305, 3026, 2820, 1493, 1454, 1385, 
1275 cm-I 

NMR (CDCI3, 5) : 3.85 (2H, s), 3.87 (2.H, s), 3.89 

(3H, s), 6.30 (IH, d, J=i.9.H2), 7.20-7.50 (9H, 
^) > 7.51 (IH, d, J=i.9Hz) 
APCI-MASS (m/z) : 278 (M+H+) 

35 (33) N-Benzyl-4-(pyrazol-3-yl)benzylamine 
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IR (Neat) : 2250-3680 (br) , 1514, 1495, 1454, 1350 cm~^ 

NMR (DMSO-dg, 6) : 3.69 (4H, s) , 6.67 (IH, d, 

J=2.1H2), 7.15-7.50 (7H, m), 7.60-7.90 (3H, m) , 

12.81, 13.20 (total IH, each br) 
APCI-MASS (m/z) : 264 (M+H*) 



(39) N-Benzyl-4- (l-methylpyra2ol-4-yl) benzylamine 
mp : 90-91°C 

IR (KBr) : 3300, 3020, 2914, 2854, 1570, 1473, 1452, 
10 1194, 1097 cm"^ 

NMR {CDCI3, 6) : 3.81 (2H, s), 3-82 (2H, s) , 3.94 
(3H, s), 7.20-7.50 (9H, m) , 7.60 (IH, s), 7.75 
(IH, s) 

APCI-MASS (m/z) : 278 (M+H*) 

15 

(40) N-Benzyl-3- (imidazol-4-yl)benzylamine 

IR (Neat) : 2200-3560 (br) , 1608, 1491, 1454 cm~^ 
NMR (M^SO-dg, 6) : 3.72 (4H, s), 7.10-7.40 (7H, m) , 

7.41-7.80 (4H, m) 
20 APCI-MASS (m/z) : 2 64 (M+H*) 



(41) N-Benzyl-3- (2-methyl-2H-tetrazol-5-yl ) benzylamine 

IR (Neat) : 3028, 2825, 1520, 1452, 1363, 804 cm"^ 
NMR (CDCI3, 6) : 3.84 (2H, s) , 3.89 (2H, s) , 4.40 
25 (3H, s), 7.20-7.52 {7H, m) , 7.96-8.07 (IH, m) , 

8.12 (IH, s) 
APCI-MASS (m/z) : 280 (M+H"^) 



(42) N-Benzyl-3- (l-methylpyrazol-4-yl) benzylamine 
30 IR (Neat) : 3305, 3028, 2935, 2827, 1610, 1450, 1363, 

1230 cm"l 

NMR (CDCI3, 6) : 3.84 (4H, s), 3.94 (3H, s), 7.13- 
7.40 (8H, m), 7.45 (IH, S), 7.62 (IH, s) , 7.77 
(IH, s) 

35 APCI-MASS (m/z) : 278 (M+H+) 
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(^3) N- (^--Methoxybenzyl, -4- (4-fIuorophenoxy,benzyla..ine 

IR (Neat) : 3001, 2903, 2833, 1610, 1500,' 1460, 12^8 

1213 cn-^ 

NMR (CDCl-,. 5) • tit- , , , 

'--^3' • J.7o (2h, s), 3.76 (2H, s), 3.80 

(3H, s), 6.82-7.10 (8H, nt) , 7.20-7.55 «:-:, ^, 

APCI-MASS (ir./z) : 338 (M+.H"^) 

The following compound was obtained according to a 
si-mixar .manner to that of Preparation 31, 38, 39 or 89. 

4- (l-Tritylpyra2ol-4-vl) to^uerie 

NMR ,D«SO-d„ 6, : 2;,7 ,3H, s; . 7.1-7.5 ,15K. . 

7.73 (IH, £), 8.04 (IH, s) 

The followi.ng compounds were obtained according to a 
similar manner to that of Preparation 28. 

(1) ^-(l-Tritylpyra2ol-4-yl)be.n2yl bromide 

N>AR (DMSO-dg, 6) : 4.70 and 4.77 ,'-otal 2K, s) , 

7.0-7.8 (21H, m) 

(2) 3-3enzoylben2yl bromide 

IR (Film) : 3059, 3028, 1686, 1599 cir."^ 

NMR (CDCI3, 6) : 4.53 (2H, s) , 7.35-7.9 (9'^', 

APCI-MASS (m/z) : 277, 275 (M+.H+) 

Preparation 1 S7 

The following compounds were obtained according to a 
similar manner to that of Preparation 63. 

(1) N-Cycloheptyl-4-(i-tritylpyrazol-4-yl)benzylamine 
IR (Film) : 3057, 3028, 2918, 2852, 1641, 1605, 
1565 cm"- 
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NMR (DMSO-dg, 6) : 1.3-2.C (12H, m) , 2.55-2.75 (IH, 
m), 3.68 a.nd 3.75 (total 2.H, s), 7.05-7.25 (5K, 
ra) , 7.3-8.1 (16K, m) 
APCI-MASS (m/z) : 512 (M+H') 

<2) N-Cycloheptyl-4- {2-cyanophenyl ) benzylamine 

IR (Film) : 3060, 3030, 2910, 2855, 2225, 1597, 
1480 cm"^ 

NMR (CDCI3, 6) : 1.4-2.0 (12H, m) , 2.65-2.85 (IH, m) , 

3.85 (2H, s), 7.4-7.8 {8H, m) 
APCI-MASS (m/z) : 305 (M+.H+) 

(3) N-Cycloheptyl-4- [2- (l-trityl-lH-tetra2ol-5- 
yl ) phenyljbenzylamine 

IR (K3r) : 3058, 3026, 2924, 2854, 1603, 1493, 
144 6 cm"^ 

NMR (DMSO-dg, 6) : 1.3-1.9 (12H, m) , 2.6-2.75 (IH, 

m), 3.68 (2H, s), 6.8-6.95 (5H, m) , 7.01 (2H, d, 
J=7.9H2), 7.20 (2H, d, J=7.9Hz), 7.3-7.8 (14H, m) 
FAB-MASS (m/z) : 590 (M+H"^) 

(4 ) N-Cycloheptyl-3-benzoylben2ylamine 
IR (Film) : 3059, 2927, 2855, 1653, 1599, 1580 cm"- 
NMR (CDCI3, 6) : 1.3-2.0 (12H, m) , 2.6-2.8 (IH, m) , 

3.85 (2H, s), 7.3-7.8 (9H, m) 
APCI-MASS (m/z) : 308 (M+H"*") 

Preparation 158 

The following compounds were obtained according to a 
30 similar manner to that of Preparation 50 or 51. 

( 1 i 3- ( l-Methylpyrazo--3-yl ) benzaldehyde 

IR (Neat) : 2941, 2829, 2730, 1695, 1606, 1585, 1439, 
1242 cm"^ 

35 NMR (CDCI3, 6) : 3.98 (3H, s) , 6.62 (IH, d, J=2.2.Hz), 
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7.42 (IH, d, J=2.2HZ), 7.51-7.62 (IH, m) , 7.77- 
7.86 (IH, m), 8.05-8.13 (IH, m) , 8.25-8.32 (IH, 
^) ' 10.07 (IH, s) ■ ' 

APCI-MASS (m/2) : 187 (M+H*) 

(2 ) 3- ( l-Methylpyra2ol-5-yl ) benzaldehyde 
mp : 72-74 "C 

IR (KBr) : 3041, 2831, 2733, 1697, 1579, 146^ 1377 
NMR (CDCI3, 6) : 3.94 (3H, s) , 6.39 (IH, d, J=1.4H2)" 
7.56 (IH, d, J=1.4H2), 7.58-7.74 (2K, m) , 7.89- ' 
7.97 (2H, m), 10.09 (IH, s) 
APCI-MASS (m/2) : 187 (M+H+) 

(3) 4- (Pyra2ol-l-yl)ben2aldehyde 
15 mp : 53-55''C 

IR (KBr) : 3109, 2833, 2744, 1693, 1608, 1394, 1213, 
760 cm"l 

NMR (CDCI3, 6) : 5.43 (2H, s) , 6.34 (IK, dd, J=2.1, 

2.1H2), 7.25-7.35 (2H, m) , 7.45 (IK, d, J=2.1H2), 
7.59 (IH, d, J=2.1H2), 7.80-7.90 (2H, m) , 9.99 

(IH, s) 

APCI-MASS (m/2) : 187 (M+H+) 



(4) 4- (lmida2ol-l-ylroethyl) benzaldehyde 

IR (Neat) : 2600-3600 (br) , 1695, 1506, 1232, 1076, 

818, 737 cm"l 
NMR (CDCI3, S) : 5.22 (2H, s), 6.85-7.95 (7H, n) , 

10.01 (IH, s) 
APCI-MASS (m/2) : 187 (M+H+) 

Prenarpf ■jr.n ] 

The following compound was obtained according to a 
similar manner to that of Preparation 47. 



35 



3- (Imida2ol-4-yl)ben2aldehyde 
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mp : 135-138»C 

IR (KBr) : 2080-3390 (br) , 1691, 1606, 1479, 1327, 

1186, 1066, 978, 781 cm"^ 
NMR (DMSO-dg, 6) : 7.59 (IH, dd, J=7.6, 7.6Hz), 7.67- 
5 7.80 (3H, m) , 8.05-8.15 (IH, m) , 8.31 (IH, s) , 

10.04 (IH, s), 12.30 (IH, br) 
APCI-MASS (m/z) : 173 (M+H+) 



Prpnaration 160 

10 The following compounds were obtained according to a 

similar manner to that of Preparation 44, 45, 84, 110, 124 
or 126. 



(1) 4- (5-Methyl-l, 3, 4-oxadiazol-2-yl) benzaldehyde 
15 IR (KBr) : 2829, 1701, 1610, 1590, 1550, 1421 cm" 

NMR (CDCI3, 6) : 2.66 (3H, s) , 7.96-8.07 (2H, m) , 

8.15-8.26 (2H, m) , 10.10 (IH, s) 
APCI-MASS (m/z) : 189 (M+H+) 



20 (2) 4-(4-Benzyl-5-methyl-4H-l,2,4-triazol-3- 

yl ) benzaldehyde 

IR (KBr) : 3450 (br) , 1689, 1608, 1572, 1531, 
1207 cm~^ 

NMR (CDCI3, 6) : 2.44 (3H, s) , 5.22 (2H, s) , 6.93- 
25 7.07 (2H, m), 7.30-7.47 (3H, m) , 7.70-7.80 (2H, 

m), 7.90-8.00 (2K, m) , 10.05 (IH, s) 
APCI-MASS (m/z) : 278 (M+H*) 



Pr<apara1-ir»n 161 

30 The following compound was obtai.ned according to a 

similar manner to that of Preparation 97. 

4-Benzyl-2- (4-hydroxymethyl)phenyl-5-methyl-4H-l, 2, 4- 

triazole 
35 mp : 118-121"C 
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IR (KBr, : 2600-3650 ,br) , 1535, 1«7, U25. 1363 

1039, 854, 739 cm''- 
NMH CCDCI3, 5, : 2.36 s,, 3.10-3,25 (IK, .) , 

4.65-4.77 (2H, m) , 5.14 (2H, s) , 6.90-7.03 (2K 
m), 7.25-7.50 {7H, m) 
APCI-MASS (ni/2) : 280 (M+H+) 

The following compound was obtained according to a 
similar manner to that of Preparation 31. 

ben.a::l"''""'"""^^-^-^^-'-^^^----^--)phenyl.- 

IR (KBr) : 3210, 2935, 1630, 1608, 1525 cm"! 
^ (DMSO-d„ 6) : 3.04 (3H, s) , 3.28 (3H, s), 3 58 
(3H s, 7.32 (2H, d, .=8.6Hz), 7.6-7.8 (6H, .) , 

y-yi (iH, s) 

The following compounds were obtained according to a 
similar manner to that of Preparation 36. 

(1) 4- (^-MethylsulfonylaminophenyDbenzaldehyde 

IR (KBr) : 3290, 2995, 2840, 2745, 1695, 1600, 1525, 
1500 cm-1 

NMR (DMSO-dg, 6) : 3.06 {3H, s) , 7.33 (2K, d, 

J-8.5H2), 7.78 (2H, d, J=8.5Hz), 7.89 (2H, d, 
J=8.2H2), 7.98 (2H, d, J=8.2H2), 9.98 (I.:--' br s) 
10.04 (IH, s) 
APCI-MASS (m/2) : 276 (M+H+) 

(2) ^3- (N-Ben2oylsulfamoyl)ben2aldehyde 

IR (KBr) : 3381, 3057, 2883, 1697, 1599, 1560 cm'I 

NMR (DMSO-d^, 6) • 7 3-7 S f^H r. ^ 

6' • /.J /.3 (3H, m) , 7.9-8.0 (2H, m) 

7.44 (2H, d, J=8.3H2), 8.00 (2K, d, J=8.3.H2), 
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10.03 (IH, s) 
APCI-MASS (m/z) : 290 (M+H"^) 

Prpparation 164 

5 The following compounds were obtained according to a 

similar manner to that of Preparation 33 or 34. 

( 1 ) 4- (N-Methyl-N-methoxysulf amoyl ) benzamide 
IR (KBr) : 3292, 3201, 3111, 2979, 2943, 1605, 1562, 

1504 cm"- 

NMR (DMSO-dg, 5) : 3.28 (3H, s) , 3.54 (3H, s) , 7,49 
(2H, br s), 7.74 {2H, d, J=8.4H2), 7.88 (2H, d, 
J=8.4Hz) 
APCI-MASS (m/z) : 245 (M+H*) 

(2) N-Methyl-N-methoxy-6-hydroxy-2, 5, 7, 8- 
tetramethylchroman-2-carboxamide 
IR (KBr) : 3479, 2983, 2935, 2870, 1655 cm"^ 
NMR (DMSO-dg, 6) : 1.49 (3K, s) , 1.97 (3H, s) , 2.05 

(6H, s), 1.6-1.75 (IH, m), 2.4-2.6 (3H, m) , 3.34 
(3H, s), 3.57 (3H, s), 7.48 (IH, s) 
APCI-MASS (m/z) : 294 (M+H"*") 

Prpnaral-ion 165 

25 The following compound was obtained according to a 

similar manner to that of Preparation 105. 

4- (N-Phenylsulf onylcarbamoyl ) benzaldehyde 
IR (KBr) : 3185, 3155, 3105, 2935, 2850, 1740, 1695, 
30 1645, 1605, 1565, 1550 cm"- 

NMR (DMSO-dg, 6) : 6.95 {2H, d, J=7.5Hz), 7.35-7.45 

(2H, m), 7.75-7.9 (3H, m) , 8.20 (2H, d, J=7.5Kz), 
10.02 (IH, s) 
APCI-MASS (m/z) : 290 (M+H"^) 

35 
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The following compound was obtained according to a 
similar manner to that of Preparation 66. 

N-Cycloheptyl-a-benzylbenzylamine 

IR (Film, : 3059, 3026, 2926, 2852, 1601, 1495 en"! 

NMR (CDCl^, 6) . 1 3-2 0 n9H s . 

3' o) 1.3 2.0 (12H, m), 2.6-2.8 (IH, m) , 

3.74 (2H, s,, 3.97 (2H, s, , 7.0-7.5 (9H m, 

APCI-MASS (m/2) : 294 (M+H+) 

PrpnAr^t ion 1 fi7 

The following compound was obtained according to a 
similar manner to that of Preparation 36. 

2-Formyl-6-hydroxy-2, 5, 7, 8-tetramethylchromane 
IR (KBr, : 3541, 2981, 2933, 2872, 2833, 2727, 
1732 cm-1 

NMR (DMSO-d^r, 6) • i fifi /^« , , ^ 

6' O) . 1.66 (3H, s), 1.7-1.9 (IH, m) , 

2-2-2.65 (3H, m) , 1.97 (3H, s, , 2.07 (3H, s) 

2.08 {3H, s), 7.55 (IH, s), 9.53 (IH, s) 

APCI-MASS (m/2) : 244 (M+H+) 

Prenarptinn 1 fiQ 

TO a solution of 2-chloro-6-methyl-4-methylthio-3- 
nitropyridine (13.25 g, in methanol (150 ml, was added 28-: 
sodium methoxide in methanol (23.4 ml,, and the mixture was 
refluxed for 7 hours under nitrogen. The mixture was 
cooled and the precipitates were collected by filtration 
washed with methanol and diisopropyl ether and dried und^^ 
phosphorus pentoxide to give 2-methoxv-6-methyl-4- 
:nethylthio-3-nitropyridine (10.29 g, as a yellow powde^ 

IR (KBr, : 3024, 2997, 2951, 2924, 2856, 1587, i.^i 

1495, 1452 cm"I 
NMR (DMSO-dg, 6, : 2.46 (3H, s) , 2.57 (3H, sj , 

3.94 (3H, s,, 7.07 (IH, s,' 
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APCI-MASS (m/2) : 215 (M+H"*") 

To a solution of 2/ 4-dichloro-6-methyi-3-nitropyridine 
{41.40 g) in methanol (400 ml) was added dropwise a 28?: 
solution of sodium methoxide in methanol (38.6 ml), and the 
mixture was stirred at 60"C for an hour under nitrogen. 
The mixture was evaporated in vacuo and the residue was 
extracted with ethyl acetate. The organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel to give 2-chloro-4-methoxy-6-methyl-3- 
nitropyridine (30,43 g) as a pale yellow crystal. 

IR (KBr) : 3088, 2987, 2953, 2883, 1601, 1552, 1524, 
1471 cm"^ 

NMR (DMSO-dg, 6) : 2.51 (3H, s) , 4.01 (3K, s) , 

7.42 (IH, s) 

Preparation 170 
20 To a solution of 2-chloro-4--methoxy-6-methyl-3- 

nitropyridine (30.42 g) in methanol (300 ml) was added 
dropwise a solution of sodium methanethiolate (12.63 g) in 
methanol (200 ml) at room temperature and the mixture was 
stirred at 50^C for 4 hours under nitrogen. The mixture 
25 was evaporated in vacuo and the residue was extracted with 
ethyl acetate. The organic layer was washed with brine, 
dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 4-methoxy-2-methylthio-6-methyl-3-nitropyridine 
30 (30.23 g) as a yellow powder. 

IR (KBr) : 3066, 2997, 2956, 2933, 2858, 1585, 1549, 

1514, 1466 cm"^ 
NMR (DMSO-dg, 5) : 2.51 (3H, s) , 2.53 (3H, s), 

3.95 (3H, S), 7.11 (IH, s) 
35 APCI-MASS (m/2) : 215 (M+H^) 
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To a suspension of 4-methoxy-2-methylthio-6-n,e^hvl-3- 
n.t.opy.l.ine ,30.15 „ m ethanol ,30, „i, „„■ Jja o', 
hydrochloric acid ,58.6 and the fixture was renuxed 

5 for 10 hours. The fixture «,s cooled to 5-c a-.d the 
precipitates were collected by filtration, washed with 
ethanol and diisopropyl ether, and dried in vacuo under 
Phosphorus pentoxide to give 4-hydroxy-2-„ethylthio-6- 
n,ethyl-3-nitropyridine ,19.79 g, as a yellow oowder 
IR ,K3r) : 2989, 2920, 2763, 1551, 1518 at,-! 
NMR ,DMS0-d6, 6, : 2.39 ,3H, s), 2.50 ,3K, a), 

6-62 ,iH, s) 

TO a suspension of 4-hydroxy-2-methylthio-6-,„ethyl-3- 
n.tropyridrne ,30.65 „ in phosphorus oxychloride ,140 8 g, 
was stirred at lOO'c for 10 hours. The fixture was poured 
into a .ixture of ethyl acetate and water, and neutralized 
oy addition Of 5K sodium hydroxide agueous solution. The 

ZllT- ""r"'^ °"' "'^ "l""e was 

separatee. The organic layer was washed with brine, drie^ 
over magnesium sulfate and evaporated in vacuo The 
residue was purified by column =hro.,atogra.ohy on silica ge. 

o give ''-chloro-2-.ethylthio-6-Bethyl-3-nitroovridine 
(il.87 g) as a yellow powder. 

IR (KBr) : 3103, 3053, 2933, 1560, ISiScm"^ 
NMR (DMSO-dg, 6) : 2.55 (3H, s) , 2.59 (3H, s), 

7.55 (IK, s) 
APCI-MASS (m/z) : 221, 219 (M+K+) 

TO a solution of 2- 4-dichloro-6-.ethyl-3-nitrooyridi-a 
C." gl m 1,4-dioxane (50 mil and methanol ,50 ml)"was 
added Raney Nickel ,NDT-90, purchased from Kawaken Fine 
Chemicals, ,ca. 2 g) , and the mixture was hydrogenated for 
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4 hours under atmospheric pressure. Raney Nickel was 
filtered off and washed with methanol, and the filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel to give 3-amino-2, 4-dichloro- 
5 6-methylpyridine (3.53 g) as a yellow oil. 

IR (Film) : 3479, 3385, 3221, 3186, 2924, 1616, 1576, 

1543, 1471 cm~^ 
NMR (DMSO-dg, 6) : 2.28 (3H, s) , 5.52 (2H, br s) , 

7.23 (IK, s) 

10 APCI-MASS (m/z) : 181, 179, 177 (M+H"^) 

Prpnaral-ion 174 

To a solution of 3-amino-2, 4-dichloro-6-methylpyridine 
(3.51 g) in dichlorome thane (50 ml) was added N,N- 
15 dimethylaniline (2.88 g) at 5*C, followed by dropwise 

addition of phenyl chloroformace (3.41 g) , and the mixture 
was stirred at room temperature for 3.5 hours. The mixture 
was washed with dilute hydrochloric acid and brine, dried 
over magnesium sulfate and evaporated in vacuo. The 
20 residue was crystallized from diisopropyl ether and the 
crystal was collected by filtration, washed with 
diisopropyl ether and dried in vacuo to give 2, 4-dichioro- 
6-methyl-3-phenoxycarbonylamino?yridine (1.96 g) . 

IR (KBr) : 3282, 3244, 3184, 3013, 1718, 1637, 1608, 
25 1524, 1491 cm"^ 

NMR (DMSO-dg, 5) : 2.27 (3K, S), 7.1-7.5 (5H, m) , 

7.65 (IH, s), 10.10 (IH, br s) 
APCI-MASS (m/2) : 301, 299, 297 (M+H+) 

30 Prpparation 175 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (i.O g) and 
2-methoxybenzylamine (0.91 ml) was heated for 4 hours at 
120'C. After cooling to room temperature, the mixture was 
dissolved in ethanol (20 ml) . To the solution was added 

35 sodium borohydride (220 mg) and stirred for two hours at 
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ambient temperature. The reaction mixture was ooured ^nto 
water and extracted with dichloromethane, washed with wate. 
and brine, dried over magnesium sulfate. The solvent was ' 
removed in vacuo and the residue was chroma to graphed on 
sxlxca gel (50 g, eluting with dichloromethane - methanol 
(10:1)) to give N- (2-methoxybe.n2yl ) -3- (pyra2ol-3- 
yDbenzylamine (1.06 g) . 

IR (Film) : 2400-3600 (br) , 1603, 1493, 1462, 
1244 cm~i 

NMR {CDCI3, 5) : 3.81 (3H, s) , 3.84 (2.H, s) , 3.95 
(2H, s), 6.59 (IH, d, J=2.2H2), 6.80-6.98 (ol 
m), 7.17-7.50 (4H, m) , 7.53-7.67 (2H, m) , 7.79 
(IK, s) 

APCI-MASS (m/2) : 294 (M+H+) 



A mixture of 3- (pyrazol-3-yl ) benzaldehyde (l.o g) arc 
3-met.aoxyben2ylamine (0.91 ml) was heated for 4 hours a- 
120»C. After cooling to room temperature, the mixture Jas 
20 dissolved in ethanol (20 ml,. To the solution was added 
scdium borohydride (220 mg) , and stirred for two ho^^^s a' 
amoxent temperature. The reaction mixture was ooured ir^o 
water and extracted with dichloromethane, washed with wate^ 
and brine, dried over magnesium sulfate. T.he solven- wa^ " 
removed in vacuo and the residue was chromatocraored on ' 
silica gel (50 g, - eluting with dichloromethane - methane^ 
>15:1); to give N- {3-m.ethoxyben2yl) -3- (pyra2ol-3- 
yi) benzylamine (1.24 g) . 

IR (Neat) : 2370-3680 (br) , 1603, 1487, 1439, 1263, 

1157, 1045 cm"l 
NMR (CDCI3, 5) : 3.80 (3H, s), 3.81 (2:-:, s) , 3.85 
(2K, s), 6.61 (IH, d, J=2.2H2), 6.75-6.85 (IH, 
m), 6.66-6.97 (2H, m) , 7.19-7.43 (3.-, m) , 7.55- 
7.68 (2H, m), 7.76 (IK, s) 
35 APCI-MASS (m/z) : 294 {M+.H+) 
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A mixture of 4- (4-f luorcphencxy) benzaldehyde (1.5 g) 
and 3-pher.ylpropylaiaine (i.l3 zc.l) was heated for 4 hours at 
120''C. After cooling to room temperature, the mixture was 
5 dissolved in ethanol (30 nl) . To the solution was added 
sodium borohydride {262 mgl and stirred for two hours at 
ambient temperature. The reaction r-ixture was poured into 
water and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solvent was 
10 removed in vacuo and the residue was chroma tographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(15:1)) to give N- {3-phenyipropyl) -4- (4-f luorophenoxy) - 

benzylamine (1.92 g) . 

"iR (Neat) : 3028, 2929, 2856, 2818, 1606, 1497, 1454, 
15 1250, 1211 cm"^ 

NMR (CDCI3, 5) : 1.85 (2H, qn, J= •7.4Hz), 2.55-2.75 
{4H, m), 3.75 (2K, s) , 6.83-7.10 (6H, m) , 7.10- 
7.36 ('H, m) 
APCI-Mi^S (m/2) : 336 (M+K"^) 

20 

A mixture of 3- (pyrazol-3-yl) benzaldehyde (1.0 c, and 
phenethylamine (0.875 ml) was heated for 4 hours at 120-0. 
After cooling to room temperature, the mixture was 

25 dissolved in ethanol (20 nl) . To the solution was added 
sodium borohydride (220 mg) and stirred for two hours at 
ambient temperature. The reaction mixture was poured into 
v/ater and extracted with dichloromethane, washed with water 
and brine, dried over magnesium sulfate. The solve.-.t was 

30 removed in vacuo and the residue was chromatographed on 

silica gel (50 g, eluting with dichloromethane - methanol 
(15:1 to 10:1)) to give N- (2-phenylethyl) -3- (pyrazol-a- 
yl) benzylamine (1.27 g) . 

IR (Neat) : 2300-3700 (br) , 1606, 1495, 1452, 1354, 

35 1097 cm"- 
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NMR (CDCI3, 5) : 2.76-3.00 (4K, m) . 3.86 (2.H, s) 

6.59 (IH, d, J=2.2H2), 7.10-7.43 (7H, m) , 7.53- 
7.68 (2H, m), 7.86 (IH, s) 
APCI-MASS im/z) : 278 (M+H"^) 

A mixture of 4- (4-fluorophenoxy)benzaldehyde (1 5 g) 
and (S)-l-phenylethylan.ine (1.08 ml) was heated for 4 hours 
at 120-c. After cooling to room temperature, the mixture 
was dissolved in ethanol (30 ml). To the solution was 
added sodium borohydride (262 mg) and stirred for two hours 
at ambient temperature. The reaction mixture was ooured 
into water and extracted with dichloromethane, washed with 
water and brine, dried over magnesium sulfate. The solvent 
was removed in vacuo and the residue was chromatographed on 
silica gel {50 g, eluting with n-hexane - ethyl acetate 
(4:1 to 2:1) to give N- [ (S) -1-phenylethyl] -4- (4- 
fiuorophenoxy)ben2ylamine (2.23 g) . 

IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250, 
1213 cm"^ 

NMH (CDCI3, 5) : 1.38 (3H, d, J=6.6.Hz), 3.56 (IH, d, 
J=13.1H2), 3.63 (IH, d, J=13.1H2), 3.82 (IK, q 
J=6.6H2), 6.83-7.12 {6H, m) , 7.15-7.43 (7.H/m) ' 

APCI-MASS (m/2) ; 322 (M+K"^) 

f«JD^ : -31.2- (C=1.05, CHCi3) 

A mixture of 4- (4-f luorophenoxy)ben2alde.hyde (i 5 g) 
and (R)-l-phenylethylamine (1.08 ml) was .heated for 4 hours 
at 120'C. .J^fter cooling to room temperature, the mixture 
was dissolved in ethanol (30 .ml). To the solution was 
added sodium borohydride (262 mg) and stirred for two noug- 
at ambient temperature. The reaction mixture was poured " 
into water and extracted with dichlorometha.ne, washed w^ t» 
water and brine, dried over magnesium sulfate. The solven- 
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was removed in vacuo and the residue was chromatographed on 
silica gel (50 q, eluting with n-hexane - ethyl acetate 
(4:1 to 2:1) to give N- ( (R) -1-phenylethyl] -4- (4- 
f luorophenoxy) benzylainine (2.12 g) . 
5 IR (Neat) : 3028, 2966, 2831, 1606, 1498, 1452, 1250, 

1213 cm~^ 

NMR (CDCI3, 5) : 1.37 (3H, d, J=6.6Kz), 3.58 (lH,d, 
J=i 3.1Hz), 3.63 (IH, d, J=13.1Hz), 3.81 (IH, q, 
J=6.6H2), 6.83-7.12 (6H, in), 7.15-7.42 (7H, n) 
10 APCI-MASS (m/z) : 322 (M+H"^) 

la]J° : +31.7" (C=1.02, CHCI3) 

Preparation 181 

The following compounds were obtained according to a 
15 sirailar manner to that of Preparation 71, 78 or 173. 

( 1 ) 3-Amino-2-methoxy- 6-methyl-6-methyl thiopyridine 

IR (Film) : 3444, 3352, 2984, 2947, 2922, 2860, 1585, 
1559, 1462 cm~^ 

20 NMR (DMSO-dg, 6) : 2.26 (3K, s) , 2.43 {3H, s) , 3.84 

(3K, s), 4.39 (2H, br s), 5.64 (IH, s) 
APCI-MASS (m/2) : 185 (M+H"^) 

(2) 3-Amino-4-chloro-2-methylthio-6-methylpyridine 

25 IR (KBr) : 3417, 3300, 3207, 2922, 1618, 1558 cm"- 

NMR (DMSO-dg, 5) : 2.31 (3H, s) , 2.51 (3H, s)", 4.96 

(2H, br s) , 6.96 (IH, s) 
APCI-MASS (m/z) : 191, 189 (M+H"^) 

30 PKpparat ion 182 

The following compounds were obtained according to a 
similar manner to that of Preparation 74 or 79. 



{ 1 ) 2-Methoxy-6-methyl-4-methylthio-3- 
35 phenoxycarbonylaminopyridine 
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(KBr; : 3217, 1740, 1700, 1649, 1541, 1518 cm-1 
NMR (DMSO-de, 6) : 2.39 (3H, s), 2.45 (3H, s) , 3.86 
(3H, s), 6.81 (IH, s), 7.0-7.5 (5n, n) , 8.76 and 
9-17 (total IH, br s) 
APCI-MASS (m/z) : 305 (M+K+) 

(2) ^-Chloro-2-inethylthio-6-methyl-3- 
phenoxycarbonyl iminopyridine 

IR (KBD : 3207, 3026, 3001, 2926, 1724, 1597, 1554, 

1524, 1489 cn'l 
NMR (DMSO-dg, 6) : 2.48 (3K, s), 2.51 (3K, s) , 7.0- 

7.5 (6H, m), 9.37 and 9.77 (total IK, s) 
APCI-MASS (m/z) : 311, 309 (M+H+) 

The following compound was obtained according to a 
sxmxlar^manner to that of Example 7, 8, 9, 10, 13, 14, 15, 



10 



20 



25 



1- [4- (4-Fluorophenoxy)benzyi}-3-[2, 4-bis (methvlthio) - 
c-methylpyridin-3-yljurea 

IR (KBD : 3305, 3107, 2924, 1633, 1574, 1498 c-'l 

NMR (DMSO-ds, 6) • 2 39 t -> >i /, ,^ 

6' • ^.Jy (5H/ s), 2.44 (3H, s) , ^ 2? 

(2H, d, J=5.8Hz), 6.53-6.7 (IH, br) , 6.86 (IK," 

s), 6.9-7.4 (8H, m), 7.54 (l.H, br s) 

APCI-MASS (m/z) : 444 (M+H"^) 



35 
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Example 1 

To a solution of N- ( 4-"biphenylylmethyl ) - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2 , 4 , 6-trimethylphenylisocyanate (322 mg) , and the 
5 mixture was stirred at room temperature for 1-3 hours under 
nitrogen. The mixture was evaporated in vacuo and the 
crystalline compound was collected by filtration using 
hexane: ethyl acetate (5:1) to give 1- (4-biphenylylmethyl) - 
l-cycloheptyl-3- (2,4, 6-trimethylphenyl) urea (710 mg) . 
10 IR (KBr) : 3320, 2920, 2855, 1625, 1505 cm"^ 

NMR (DMSO-dg, 6) : 1.5-1.8 (12H, m) , 2.00 (6H, s) , 
2.20 (3H, s), 4.4-4.55 (IH, m) , 4.55 (2H, s) , 
5.48 (IH, s), 6.79 {2H, s) , 7.3-7.65 (9H, m) 
APCI-MASS (m/2) : 441 (M+H*^) 

15 

Example 2 

To a solution of N- ( 4-biphenylylmethyl) - 
cycloheptylamine (559 mg) in dichloromethane (10 ml) was 
added 2, 6-diisopropylphenylisocyanate (406 mg) , and the 
20 mixture was stirred at room temperature for 1.1 hours. The 
mixture was evaporated in vacuo and the residue was 
purified by column chromatography on silica gel to give 
1- (4-biphenylylmethyl) -l-cycloheptyl-3- (2,6- 
diisopropylphenyl ) urea (885 mg) as a crystal. 
25 IR (KBr) : 3415, 3340, 3050, 3030, 2960, 2930, 

2865, 1625, 1500 cm"^ 
NMR (CDCI3, 5) : 0.9-1.3 (lOH, m) , 1.5-1.8 (12H, 

m) , 1.95-2.1 (2H, m) , 2.6-3.0 (2H, m) , 4.4-4.6 
(IK, m), 4.56 (2H, s) , 5.47 (IH, s), 7.0-7.65 
30 (12H, m) 

APCI-MASS (m/z) : 483 (M-^H"^; 



5?^ample 3 

To a solution of 2-amino-4, c-dimerhoxypyrimidine (465 
35 mg) and triphosgene (297 mg) in 1, 2-dichloroethane (20 ml) 
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was added triethylamine (304 ng) and fh. • 
refluxed for 1.8 hours Th. '^^^^'•^-^ was 

temperature and a soT^ ^ '° 

S added thereto. ..ter s i : raT:::"^^'^ 

3- hours, the ...ture was Poured n J r/r::"^^ 
separated organic layer was washed wUh ^r te d.^: 
magnesau. sulfate and evaporated in vacuo 
Purxfied by colu^ chro.atograohv on suL ' 
^0 (.-Mphenylyl.ethyl, -I-cycloheotyl-3-;; ^ ' " ^'^^ 
d.n,ethoxypyrimidin-2-yl,urea (205 mg, 

IR (KBr) : 3390, 3225, 2925 285^ i^o- 
1525 cm"i 

NMK ,C^, , .. ^^^^ 

-a 3,, .:, 

APCI-MASS (m/z) : ^ei (M+H^, 

^ To a solution of p 21 « 

u ^'^'6-trifluoroanilin« m^i 

".Phosgene ,297 dichlcron,ethar.e ,1= V : V 

tor 2 hours under nitrogen Th refluxed 
te-nperature and a aol.::!::;. » '° 
cycloheptyxa^ine ,5S9 I" J,"' 
-^ed. xne .i.ture was . re a Zr^"^ " 
hours and evaporated in vacuo 1 1?"""" 
. co.u^ cHro.ato,rapH. on siiica J r!;!"--^ 

l>.phenyiyl„ethyl, -i-cycloheptyl-3- ,2, 
trimethylphenyljurea ,752 mg) . 

« <KBr) : 3285, 2930, 2660, 1635, :S20 c-1 

(CD«3, a, , l.,s-2.:5 ,12H. , ,.3::., ,„. 

^.39 ,2H, s,, 5.56 3,, 6 . 55-6.'7'" , 

'.3-7.65 ,9H, n,) '— ' °" ' 
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Fxamole 5 

The following compounds were obtained according to 
similar manners to those of Examples 1, 2, 3 and 4. 



5 (1) 1-Cycloheptyl-l- (4-phenoxyphenylmethyl) -3- (2, 6- 

diisopropylphenyl ) urea 

IR (KBr) : 3415, 3360, 2960, 2925, 2865, 1645, 
1590 cm"^ 

NMR (CDCI3, 6) : 0.9-1.35 (12.H, m) , 1.4-2.1 (12H, 
10 m) , 2.8-3.0 (2H, m) , 4.35-4.5 (IH, m) , 4.50 {2H, 

s), 5.46 (IK, 5), 6.95-7.45 (12H, m) 
APCI-MASS (m/z) : 499 (M+H"^) 



(2) 1- (3-Biphenylylmethyl) -l-cycloheptyl-3- (2,4,6- 
•15 trimethylphenyl) urea 

IR (KBr) : 3325, 2925, 2855, 1625, 1505 cm"l 

NMR (CDCI3, 5) : 1.4-2.1 (12H, m) , 1.97 (6H, s) , 

2.20 (3H, s), 4.2-4.4 (IH, m) , 4.57 (2K, s) , 5.49 

(IH, s), 6.78 (2K, s), 7.3-7.7 (5H, m) 
20 APCI-MASS (m/z) : 441 (M+H*) 



(3) 1- (2-Biphenylylmethyl) -l-cycioheptyl-3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3285, 2970, 2930, 2860, 1635, 1520 cm" 
25 NMR {CDCI3, 6) : 1.4-2.0 (12H, m) , 1.96 (6H, s), 

2.21 (3H, s), 4.25-4.4 (IK, m) , 4.37 (2H, s) , 
5.30 (IH, s), 6.80 {2H, s) , 7.2-7.7 (9H, m) 
APCI-MASS (m/z) : 441 (M+H"^) 



30 (4) 1-Cycloheptyl-l- (4-phenoxyphenylmethyl) -3- (2, 4, 6- 

trimethylphenyl ) urea 

IR (KBr) : 3295, 2920, 2855, 1620, 1590, 1510, 
1490 cm~^ 

NMR (CDCI3, 6) : 1.4-1.8 (12n, m) , 2.00 (6H, s) , 
35 2.22 (3H, s) , 4.35-4.5 (IH, m) , 4.48 (2H, s) , 
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5-47 (IH, s), 6.81 (2H, s), 7.0-7.4 (9H, 
APCI-MASS (m/z) ; 457 (M+h'-^) 

(5) 1-Cycloheptyl-l- O-phenoxyphenylmethyl) -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBD : 3310, 2925, 2855, 1625, 1605, 1585, 
1510 cni-- 

NMR (CDCl^, 6) • 1 4-1 R nou ' « 

3' -i--^ 1-8 a2H, m), 2.00 (6H, s) , 

2.21 (3H, s), 4.25-4.45 (IH, m) , 4.47 (2H, s) 
5.44 (IH, s), 6.80 (2H, s) , 6.85-7.4 (9K, ' 
APCI-M.JISS (m/z) : 457 (M+K+) 



(6) 1-Cycloheptyl-l- [4- (pyridin-2-yl) benzyl ] -3- (2, 4, 6- 

trimethylphenyl ) urea 

'^S^J = 3410, 3320, 2920, 2855, 1625, 1585, 
1560, 1505 cn~^ 

NMR (CDCI3, 6) : 1.4-1.8 (12H, .) , 2.03 (6H, s, , 

2-20 (3H, s), 4.3-4.5 (IK, m) , 4.56 (2.H, s) , 5.^.9 

(iH, s), 6.80 (2H, s), 7.2-7.3 (IH, m) , 7.51 (^F 

d, J=8.3.HZ), 7.7-7.85 (2H, m) , 8.02 (2K, d, 
J=8.3H2), 8.7-8.75 (IH, m) 
APCI-.MASS (m/z) : 442 (M+H+) 



35 



(7) l-Cycloheptyl-l-(4-{pyridi.n-3-yl)benzyl]-3-(2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3315, 2920, 2855, 1645, 15^0 cm-i 
NMR (CDCI3, 6) : 1.4-1.9 (12H, m) , 2.02 (6H, s), 

2-2: (3H, s), 4.35-4.5 (lH,m), 4.58 (2K, s),' 5 48 
(IH, s), 6.80 (2H, s), 7.39 (IK, dd, J=7 9 
4.9H2), 7.3-7.7 (4.H, n) , 7.86 (IK, dt, 3=8.2. 
I.8H2), 8.60 (IH, d, J=3.6Hz), 
8-83 (IH, s) 
APCI-MASS (m/2) : 442 (M^H+) 

(8) 1-Cycloheptyl-l- ( [2- (4-chlorophenyl) thia2ol-4- 



wo 96/10559 



PCT/JP9Sy01982 



- 150 - 

yljmethyl] -3- (2, 4, 6-trimethylphenyl ) urea 
IR (KBr) : 3300, 2920, 2855, 1645, 1610,' 1495 cm~^ 
NMR (CDCI3, 5) : 1.5-2.0 (12H, in) , 2.13 {6H, s) , 

2.24 (3H, s), 4.2-4.4 (IH, m) , 4.61 {2H, s), 6.85 
5 (2H, s), 7.18 (IH, s), 7.24 (IH, s), 

7.35-7.45 (2H, m) , 7.8-7.9 (2H, m) 
APCI-MASS (m/z) : 483 (M+.H"*") 

(9) 1-Cycloheptyl-l- [ (2-phenyliinidazol-5-yl)methyl] -3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3100, 2925, 2855, 1620, 1570 cm"^ 
NMR (DMSO-dg, 6) : 1.35-1.8 (12K, m) , 2.06 (6H, s), 
2.21 {3H, s), 4.05-4.2 (IK, m) , 4.36 (2K, s) , 
6.83 (2H, s), 7.23 (IH, s) , 7.3-7.5 (3H, m) , 7.8- 

7.9 (2H, m), 8.68 (IH, s) , 12.55 (IK, s) 
APCI-MASS (m/z) : 431 (M+K"^) 

(10) 1-Cycloheptyl-l- (4- (pyrrol-l-yl ) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3310, 2920, 2855, 1625, 1525, 1510 cm"^ 
NMR (CDCI3, 6) : 1.4-2,05 (12H, m) , 2.01 {6H, s), 

2.21 (3K, s), 4.3-4.5 (l.H, m) , 4.53 (2H, s), 5.A5 
(IH, s), 5.3-6.4 (2H, m) , 6.80 (2H, s) , 7.05-7.15 
(2H, m) , 7.35-7.5 (4H, iti) 
APCI-MASS (m/z) : 430 (M+H"^) 

(11) 1-Cycloheptyl-l- [3- (pyrrol-l-yl ) benzyl j -3- (2, 4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3320, 2920, 2855, 1625, 1610, 1505 err."- 
30 NMR (CDCI3, 6) : 1.45-2.05 ;12H, m) , 2.01 (6H, s), 

2.21 (3H, s), 4.3-4.5 (IH, m) , 4.56 (2K, s), 5.4" 
(IH, s), 6.35-6.4 (2H, m) , 6.80 (2K, s), 7.05- 

7.10 (2H, m) , 7.25-7.5 (4H, n) 
APCI-MASS (m/z) : 430 (M+H"^) 
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(12, l-^V-loheptyi-i-,H-,p,,,,,.,.^,,p^^^^^^.^.^^j^^^^^^^^ 

{^,^, o-trimethylphenyl) urea 
IH (KBr; : 3220, 2920, 1645, 1605, 1575, 1500 
NMR (DMSO-d„ 6, : l.,-:.8 (12H, .) , 2.13 (6H, 3) 
2.21 (3H, s), 4.1-4.3 (IH, n») , 4.56 (2H, s), 
6.3-6.4 (2K, 6.84 (2H, s), 6.5-6.55 (2K, ir) 

6.55-6.65 (2H, m) , 8.50 (IH, br s), 8.51 (IH d ' 
J=5.6H2) ' 

APCI-MASS (m/z) : 431 (M^H+) 

(13) l-Cycloheptyl-l-n6-phenylpyridin-3-yl):„ethyl]-3- 
(2, 4, S-trimethylphenyDurea 

(KBD : 3315, 2920, 2855, 1630, 1560, 1515 en"! 
NMR (CDCI3, 5, : 1.4-2.05 (12H, zn) , 2.09 (6H, s) 

2.23 (3H, s), 4.1-4.3 (IH, n.) , 4. 60 f2H, s) , 5.53 
flK, s), 6.83 (2H, s), 7.35-7.55 (3H, m) , 7.7-7 9 
{2h, m), 7.95-8.05 (2H, n) , 8.70 (IK, s) 
APCI-MASS (m/z) : 442 (M+H+) 

(14) l-Cycloheptyl-l-(3-(2-methylthiazol-4-yl,be.^zvIj-3- 
(2, 4, 6-trimethylphenyl) urea 

IH (KEr) : 3360, 2925, 2855, 1620, 1505 cm"! 
NMR (CDCI3, 6) : 1.4-2.05 (12H, n.) , 1.98 (6K, s, 
2.20 (3H, s), 2.78 (3K, s), 4.4-4.55 (IK, , 
4.57 (2H, s), 5.49 (IH, s), 6.78 (2H, s), 7.23 
(IH, s), 7.35-7.5 (2-, m) 7 IQ 'ili • - -, 
^.93 (IK, s) ' " ' 

APCI-MASS (m/z) : 4 62 (M+H") 

(15) 1-Cycloheptyl-l- [3- {pyra2ol-3-yl) benzyl] -3- (2, 4,6- 

trimethylphenyl ) urea 

IR (KBr) : 3405, 3210, 2925, 2855, 1640, 1610, 
1500 cm-1 

NMR (CDCI3, o) : 1.4-1.9 (12H, m) , 2.08 (6H, s) , 
2.20 (3H, s), 4.1-4.25 (IH, m) , 4.54 (2H, s). 
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6.63 (IH, s), 6.82 (2H/ s), 7. 2-". 8 (6H, m) , 
12.86 (IH, s) 
APCI-MASS (m/z) : 431 (M+H*) 

5 (16) 1-Benzyl-l- (4-phenoxybenzyl) -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3310, 3030, 2915, 1630, 1590, 1505 cm"^ 
NMR (CDCI3, 6) : 2.01 (6K, s) , 2.22 (3K, s), 4.63 
(2H, s), 5.64 (IK, s), 6.82 (2H, s) , 7.0-7.4 
10 (14H, m) 

APCI-MASS (m/z) : 451 (M+H*) 

(17) 1-Furfuryl-l- (4-phenoxybenzyl) -3- (2,4,6- 
trimethylphenyl ) urea 

IR (KBr) : 3280, 3030, 2975, 2915, 1625, 1595, 

1530, 1505 cm"' 
NMR (CDCI3, 6) : 2.10 (6H, s), 2.25 (3K, s) , 4.55 
(2H, s), 4.61 (2H, s), 6.03 (IH, s), 6.25-6.3 
(IH, m) , 6.35-6.4 (IK, m) , 6.86 (2H, s), 6.95- 
7.45 (lOH, m) 
APCI-MASS (m/z) : 441 (M+H"^) 

( 18 ) 1-Cycloheptyl-l- [4- (4-chlorophenyl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 
1505 cm"^ 

NMR (CDCI3, 5) : 1.5-2.05 (12H, m) , 2.01 (6H, s) , 

2.21 (3H, s), 4.3-4.5 (IH, m) , 4.55 (2K, s), 5.46 
(IH, s), 6.80 (2K, s), 7.4-7.55 (8H, m) 
APCI-MASS (m/z) : 476 (M+K"^) 

(19) 1-Cycloheptyl-l- (4- (4-fluorophenyl)benzyl] -3- (2,4,6- 
crimethylphenyl ) urea 

IR (KBr) : 3400, 3300, 2925, 2855, 1655, 1625, 
35 1490 cm"^ 
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^JMR (CDC1-, 5) • 1 c:-9 1^ 

3, °> ' 1.5 2.10 (x2H, m), 2.01 (6.H, s) , 

2.21 {3H, s), 4.4-4.6 (IH, m) , 4.55 '(2.H, s) 
(IH, s), 6.80 (2H, s;, 7.05-7.2 (2H, n.) 7 4. 
(6H, m) 

APCI-MASS (m/2) ; 459 (M+.H"*") 

(20) l-CycIoheptyl-l-[4-,4-bro.T.ophenyl)ben2yl]-3-(2,4,6- 
trimethylphenyDurea 

IR (KBr) : 3400, 3300, 2920, 2855, 1655, 1625, 
1505 crc"i 

NHR (CDCI3, 5, : 1.5-2.05 (12H, .) , 2.CI (6H, s) 

2-21 (3H, s), 4.35-4.55 (2H, s) , 5.46 (IH, s) , 
6.80 (2.H, s), 7.45-7.6 (8H, m) 
APCI-MASS (.Ti/2) : 521 (M+H+) 

(21) ^-Cycloheptyl-l-[4-(4-methylphenyl)ben2yl)-3-(2,4,6- 

trimethylp.henyl ) urea 

IR (KBr) : 3400, 3310, 3020, 2920, 2855, 1660, 

1625, 1500 c-n"- 

NM.R (CDClo, o) : 1 4-9 1 n 7-4 n,^ 

3' -.^ ^.1 {12.-i, .m), 1.99 (6H, s), 

2.20 (3H, s), 2.40 (3H, s) , 4.35-4.55 rn n) 
4-54 (2H, s), 5.48 (IH, s) , 6.79 (2K, s) / 1^5 
(2H, d, J=7.9.H2), 7.4-7.5 (4H, m) , 7.59 (2K, d 
J=8.3H2) 
APCI-MASS (ni/2) : 4 55 (.M+.H+) 

(22) ^-Cyclohe.otyl-l-f4-(4-dimethylaminophenyl,ben2yl]-3- 
(2,4, 6-tri.Tiethylphenyl ) urea 

IR (KBr) : 3405, 3325, 2920, 2855, 2805, 1650, 

1610, 1535, 1500 cm 
NMR (CDCI3, 5) : 1.5-2.2 (12H, n,. , i . 98 (6H, s) 

2.20 (3H, s), 3.00 (6H, s) , 4.4-4.6 (iH, :r., ' 4 5: 
(2H, s), 5.50 (IH, s), 7.4-7.65 (8H, 
APCI-.MASS (in/2) : 484 (M+H 
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(23) 1-Cycloheptyl-l- [4- ( 4-broinophenoxy) benzyl j -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3410, 3325, 2920, 2355, 1635, 1585, 
1505 cm"" 

5 NMR (CDCI3, 6) : 1.5-2.1 (12H, m) , 2.01 (6K, s), 

2.22 (3H, s), 4.35-4.55 (IH, n) , 4.49 (2H, s), 
5.46 (IH, 5), 6.81 (2H, S) , 6.85-7.05 (4H, ir.) , 
7.3-7.5 (4H, m) 
APCI-MASS Im/z) : 537 (M+H"^) 

10 

(24) 1-Cycloheptyl-l- (4-benzoylbenzyl) -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3325, 2920, 2855, 1655, 1605, 1505 cm"^ 
NMR (CDCI3, 5) : 1.4-2.05 (12H, m) , 2.06 (6H, s) , 
15 2.22 (3H, s), 4.2-4.4 (IK, m) , 4.61 {2H, s) , 5.45 

(IH, s), 6.82 (2H, s), 7.5-7.7 (5H, m) , 7.75-7.9 
(4H, m) 

APCI-MASS (m/z) : 4 69 (M+H"^) 

20 (25) 1-Cycloheptyl-l- (4-benzylbenzyl) -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3305, 3025, 2920, 2855, 1625, 1505 c.t."- 
NMR {CDCI3, 6) : 1.5-2.05 (12H, m) , 1.93 (6H, s) , 
2.21 (3K, s), 3.97 (2H, s) , 4.35-4 .55 (IH, rr.) , 
25 4.46 (2K, s) , 5.42 (IH, s), 6.78 (2H, s) , 7.1-7.4 

(9H, m) 

APCI-MASS (m/z) : 455 (M-^H"^) 



(26) 1-Cycloheptyl-l- (4-phenylthiobenzyl ) -3- (2, 4, 6- 
30 trimethylphenyl) urea 

IR (KBr) : 3315, 2920, 1630, 1610, 1505 cin"^ 

NMR (CDCI3, 5) : 1.4-2.05 (12H, m) , 2. CO (6K, s!, 

2.22 (3H, s), 4.3-4.5 (IH, m) , 4.4S (2H, s), 5.42 
(IH, s), 6.81 (2H, s), 7.07 (IK, t, J=8.6H2), 
35 7.25-7.45 (8K, m) 
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APCI-MASS (m/z) : 473 (M+H+) 

(27, 1-Cycloheptyl-l- [ (6-phenylthiopyridin-3-yl,n.ethyi ]-3- 
(2,4, 6-trimethylphenyl) urea 
5 IR (KBD : 3310, 2925, 2855, 1630, 1585, 1510 cnt"! 

NMR (CDCI3, 5) : 1.5-2.05 (12H, , 2.05 (6H, s) 
2.23 (3H, s), 4.05-4.2 (IK, m) , 4.47 {2H, s) 
5.49 (IK, s), 6.84 (2H, s), 6.90 (IH, d, 
rn '^-=8.3Hz), 7.4-7.65 (6H, n,) , 8.43 (IK,' d,' J=1.8H2, 

10 APCI-M^s (m/z) : 474 (M+H^; 

(28) 1-Cycloheptyl-l- (4-ben2oylaminobenzyl) -3- (2, 4, 6- 

trimethylphenyl ) urea 

IH (KBD : 3350, 3055, 2920, 2855, 1655, 1610, 
^ 1550 cm-l 

NMR (DMSO-d„ 6, : 1.4-I.9 (12K, , 2.06 (6H, s) 

2.19 (3K, s), 4.1-4.3 (IH, m, , 4.51 (2H, s), 6.81 
(2H, s), 7.05 (IH, d, J=7.7H2), 7.29 (IH, d, 
J=7.7HZ), 7.40 (IH, s) , 7.5-7.7 (4H, n.) , 7.77 
(IK, s), 7.9-8.0 (2K, m) , 10.26 (IH, s) 
APCI-MASS (m/z) : 4 84 (M+.H+) 



20 



25 



(29) 1-Cycloheptyl-l- [4- (phenylcarbamoyDbe.nzyl, -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3425, 3300, 2920, 2860, 1670, 1635, 

1600, 1540 cm'- 
NMR (DMSO-dg, 5) : I.4-I.9 (12H, , ,.11 (6H, s) 

2.21 (3H, s), 4.1-4.3 (IH, m) , 4.58 (2H, s, , 6 85 
(2H, s), 7.13 (IH, t, J=7.3Hz), 7.3-7.5 (4H, n, 
7.65 (IH, s), 7.77 (2H, d, J=7.6H2), 7.93 (2^ d 
J=8.2H2), 10.17 (IH, s) ' ' 

APCI-MASS (m/z) : 4 84 (M+H+) 

• (30) l-Cycloheptyl-l-[4-(2-pyridylcarbainoyl)ben2yl]-3- 
(2,4, 6-triniethylphenyl) urea 



30 
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IR (KBr) : 3335, 292C, 2855, 1675, 1635, 1610, 

1580, 1525, 1505 citi"^ 
NMR (DMSO-dg, 5) : 1.4-1.9 {12H, m) , 2.10 (6H, s) , 

2.21 (3H, si, 4.1-4.3 (IH, m) , 4.57 (2H, s) , 6.84 
5 (2H, s), 7.16 (IH, dd, J=6.8, 5.8H2), 7.42 (2H, 

d, J=8.2Hz), 7.63 (IH, br s), 7.8-7.9 (IH, m) , 
8.00 {2H, d, J=8.2H2), 8.19 (IH, c, J=8.4H2), 
8.35-8.45 (IH, m) , 10.71 (IH, s) 
APCI-MASS (m/z) : 485 (M+H"^) 

10 

(31) 1-Cycloheptyl-l- [4- (4-fluorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3305, 2920, 2855, 1530, 1500 cm~- 
NMR (CDCI3, 5) : 1.5-2.1 <12H, m) , 2.00 (6H, s) , 
15 2.22 (3H, s), 4.3-4.5 (IH, m) , 4.76 (2H, s), 5.47 

(IH, s), 6.82 (2H, s), 6.9-7.1 (6H,.r.), 7.36 (2H, 
d, J=8.5H2) 
APCI-MASS (m/z) : 475 (M+H"^) 



20 (32) l-Cycloheptyl-l-[4-(phenylsuifamoyl)ben2yi]-3-(2,4, 6- 
trimechylphenyl ) urea 

IR (KBr) : 3395, 313C, 2925, 2860, 1635, 1600, 
1500 cni~^ 

NMR (DMSO-dg, 5) : 1.3-1.8 (12K, .t) , 2.01 (6H, s), 
25 2.20 (3H, s), 4.05-4.25 (IH, m) , 4.50 (2H, s) , 

6.81 (2H, s), 7.0-7.15 (3K, m) , 7.15-7.3 (2H, m) , 
7.42 (2K, d, J=8.3Hz!, 7.57 (IH, br s) , 7.70 (2H, 
d, J=B.3Hz), 10.23 (IH, s) 
APCI-MASS (m/2) : 520 (M+H"*") 

30 

(33) 1-Cyclohepcyl-l- [4- (phenylsulf onylamino) be.izyl] -3- 
(2,4, 6-trimethylphenyl) urea 

IR (KBr) : 3410, 3110, 2925, 2860, 1630, 1510 cm'^ 
NMR (DMSO-dg, 6) : 1.3-1.8 (12H, m) , 1.99 (6H, s), 
35 2.20 (3H, s), 4.0-4.2 (IH, m) , 4.37 (2H, s) , 6.81 
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f2H, s), 7.01 (2K, d, J=8.3Hz), 7.15 {2H, d, 
J=8.3Hz,, 7.37 ,1H, br s, , 7.5-7. 65' (3H, n, , 7.7- 
7.8 (2H, m), 10.22 (IH, br sj 
APCI-MASS (m/2) : 520 (M+H+) 

(34) l-Cycloheptyl-i-M-{3-thienyl)ben2yl].3-(2,4,6- 

trimethylphenyl) urea 

IR (KBD : 3320, 2920, 1624, 1504, 1252, 775 cm"! 
NMR (CDCI3, 6) : 1.40-2.10 (12H, .) , 2. 00 {6H, s) 
2-20 (3K, s), 4.35-4.55 (IH, m) , 4.53 (2H, s) , 
5.47 (IH, s), 6.79 (2H, s), 7.34-7.50 (5.H, m) , 
7.55-7.66 (2H, m) 
APCI-MASS (m/z) : 447 {M+H+) 

(35) 1-Cycloheptyl-l- (4- (2-thienyl) benzyl] -3- (2,4, 6- 

trimethylphenyl ) urea 

IR (KBD : 3319, 2922, 1624, 1504, 1253, 849 en,"! 
NMR (CDCI3, 5) : 1.40-2.10 (12H, n) , 2.01 (6H, 3), 
2.20 (3H, s), 4.35-4.55 (IK, m) , 4.52 (2H, s) 
5.46 (IH, s), 6.79 (2H, s) , 7.09 (IH, dd,'j=5'l 
3.6HZ), 7.25-7.35 (2H, m) , 7.36-7.46 (2H, n>.) , 
7.58-7.68 (2H, m) 
APCI-MASS (m/2) : 447 (M+H+) 

(36) l-Cycloheptyl-l-r4-(pyra2ol-l-yl)ben2yl]-3.(2,4,6- 
trimethylphenyl) urea 

IR (KBr) : 3325, 2922, 1628, 1504, 1394 cm-^ 

NMR (CDCl^, 5)-: 1 40-P Oft n r>-j ^» « 

3' i.^u ^.08 (12H, m), 2.04 (6H, s) , 

2.21 (3K, s), 4.28-4.48 (l.H, m) , 4.55 (2H, s),' 
5-48 (IH, s), 6.48 (IH, t, J=2.3H2), 6.81 (2f' 
3), 7.42-7.54 (2.H, m) , 7.65-7.78 (3H, m) , 7.9^ 
(IH, d, J=2.3H2) 
APCI-MASS (m/z) : 431 (M+H+) 

(37) l-Cycloheptyl-l-[4-(imidazol-l-yl)ben2yl]-3-(2,4,6- 
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trimethylphenyl ) urea 

IR (KBr) : 3310, 2922, 1637, 152C, 1305 cm"^ 

NMR (CDCI3, 6) : 1.38-2.10 (12H, ni) , 2.05 (6H, s) , 

2.22 (3H, s), 4.20-4.40 (IH, m) , 4.57 (2H, s) , 
5 5.47 (IH, s), 6.83 (2H, s), 7.21 (IH, s) , 7.28 

(IH, s), 7.33-7.44 (2H, m) , 7.45-7.57 (2H, ni) , 

7.95 (IH, s) 
APCI-MASS (m/z) : 431 (M+K"^) 

10 (38) 1-Cycloheptyl-l- (4- (l-methylpyrazol-4-yl)benzyl]-3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3321, 2922, 1628, 15C4, 1209, 955 cm~^ 
NMR (CDCI3, 6) : 1.38-2.08 (12H, m) , 1.99 {6H, s) , 

2.20 (3K, s), 3.95 (3H, s) , 4.35-4.55 (IH, m) , 
15 4.50 (2H, s), 5.47 (IH, s) , 6.79 (2H, s), 7.32- 

7.53 (4H, m), 7.61 (IH, s), 7.75 (IK, s) 
APCI-MASS (m/z) : 445 (M+H*> 

(39) 1-Cycloheptyl-l- [ (2-phenylthiophen-5-yl)n»ethyl: -3- 
20 (2, 4, 6-triinethylphenyl) urea 

IR (KBr) : 3329, 2922, 1624, 151C, 758 cni"l 
NMR (CDCI3, 6) : 1.42-2.15 (12H, a), 2.04 (6H, s), 
2.22 (3n, s), 4.25-4.43 (IK, T.) , 4.63 (2H, s) , 
5.82 (IH, s), 6.81 (2H, s), ~.02 (IH, d, 
25 J=3.6Hz), 7.16 (IH, d, J=3.6Hz), 7.22-7.43 (3K, 

m) , 7.50-7.61 (2H, ra) 
APCI-MASS (m/z) : 447 (M+H"*") 

(40) 1-Cycloheptyl-l- [4- (oxazol-5-yl ) benzyl ] -3- (2,4,6- 
30 trimethylphenyl) urea 

IR (KBr) : 3302, 2922, 1624, 150S, 1105, 941 cm"- 
NMR (CDCI3, 5) : 1.38-2.08 (12H, m) , 2.03 (6H, s) , 

2.21 (3K, s), 4.30-4.50 (IH, m) , 4.55 (2H, s) , 
5.45 (IK, s), 6.81 (2H. s), 7.36 (IH, s), 7.42- 

35 7.53 (2H, m), 7.63-7.74 (2K, m) , 7.92 (IH, s) 
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APCI-MASS . (m/2) ; 432 (M+H+) 

(41) i-Cycloheptyl-l-[(2-phenylfuran-5-yl)niethyl]-3-(2,4,6- 
trimethyiphenyl) urea 

^ ^^^^^ • 3340, 2920, 1628, 1508, 762 cm"! 

NMR (CDCI3, 5) : 1.40-2.15 (12H, m) , 2.09 {6H, s), 
2.23 (3H, s), 4.22-4.41 (IH, m) , 4.53 (2H, s), 
5.93 (IH, s), 6.41 (IH, d, J=3.3H2), 6.62 (IH, d, 
J=3.3H2), €.83 (2H, s) , 7.20-7.43 (3K, m) , 7.57- 
^° 7.67 (2K, m) 

APCI-MASS {m/z) : 431 (M+.H+) 

(42) l-Cycloheptyl-l-( (5-phenylisoxa2ol-3-yl)methyll-3- 
(2,4, e-trimethylphenyl) urea 

(KBr) : 3326, 2924, 1630, 1512, 766 cm'^ 
NMR (CDCI3, 5) : 1.40-2.10 (12H, m) , 2.14 (6H, s) , 
2.24 (3H, s), 4.05-4.25 (IH, m) , 4.56 (2K, s),' 
6.14 (IK, s), 6.63 (IH, s) , 6.86 (2H, s), 7.40- 
7.53 (3H, n), 7.70-7.82 (2H, m) 
20 -J^PCI-MASS (m/2) ; 432 (M+H+) 

(43) l-Cycloheptyl-l-[(3-phenylpyra2ol-5-yl)methyl]-3- 
(2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 2700-3600 (br) , 2924, 1633, 1508, 1250, 
2^ 1201 cm"- 

^3MR (CDCI3, 5) : 1.35-2.10 (12K, n), 2.12 {6K, s), 

2.23 (3H, s), 3.92-4.12 (IH, m) , 4.47 (2H, s) , 

6.24 (IH, br s), 6.50 (IH, s), 6.84 (2H, s) , 
7.25-7.46 (3H, m) , 7.62-7.75 {2K, ai) 

30 APCI-.MASS (in/2) ; 431 {M+.H+) 

(44) l-Cycloheptyl-l-{ (4-phenylthiophen-2-yl) methyl] -3- 
(2,4, 6-trimethylphenyl) urea 

IR (KBr) : 3315, 2922, 2854, 1628, 1508, 1377, 
1308 cm-1 
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NMR (CDCI3, 5) : 1.40-2.13 (i2H, m) , 2.03 (6H, s), 
2.21 (3H, s), 4.26-4. 45 (l.H, m) , 4.66 (2H, s) , 
5.82 (IH, s), 6.81 {2H, s), 7.21-7.45 (5H, m) , 
7.50-7.60 (2H, m) 
5 APCI-MASS (rn/z) : 447 (M+H"^) 

(45) 1-Cycloheptyl-l- [4- (pyrazol-3-yl) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 2800-3500 (br) , 2924, 2856, 1645, 1504, 
1240 cm"- 

NMR (CDCI3, 6) : 1.38-2.1C (12K, m) , 2.00 (6K, s) , 
2.19 (3H, s), 4.35-4.55 (l.H, m) , 4.54 (2H, s) , 
5.51 (IH, s), 6.60 (In, d, J=2.3Hz), 6.78 (2H, 
s), 7.42-7.53 (2H, in), 7.55 (IH, d, J=2.3Hz), 
7.73-7,83 (2H, m) 
APCI-MASS (m/z) : 431 (M+H"^) 

(4 6) 1-Cycloheptyl-l- [4- ( l-methylpyrazol-3-yi ) benzyl ] -3- 
(2, 4, 5-trimethylphenyl) urea 

IR (KBr) : 3406, 3331, 2924, 2856, 1647, 1502, 

1236, 849, 753 cm"^ 
NMR (CDCI3, 5) : 1.38-2.08 (12K, m) , 2.00 (6H, s) , 
2.20 (3H, s), 3.96 {3K, s) , 4.35-4.55 {IH, m) , 4.52 
(2H, s), 5.50 (IH, s), 6.54 (IH, d, J=2.3Hz), 6.78 
(2H, s), 7.35-7.47 (3H, m) , 7.77-7.87 (2H, m) 
APCI-MASS (m/z! : 445 (M+H"^) 

(47) 1-Cycloheptyl-l- [ 4- (l-methyipyrazol-5-yl) be.nzyi] -3- 
(2,4, 6-trimethylphenyl) urea 
30 IR (KBr) ; 3296, 2922, 2854, 1628, 1506, 1385 cm"- 

NMR (CDCI3, 6) : 1.38-2.10 (12H, r.) , 2.02 (6H, s) , 
2.21 (3H, s), 3.89 (3H, s), 4.32-4.50 (IH, n) , 
4.57 (2H, s), 5.45 (IH, si, 6.30 (IH, d, 
J=1.9Hz), 6.81 (2H, s), 7.39-7.56 (5H, m) , 
35 APCI-MASS (m/z) : 445 (M+H^) 
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(48, l-™eptyl-l-,3-,:-mtyl-l„-tetra.ol-5-yi,be„.,:,, 
J-{2,4, 6-triinethylphenyl)urea 

IR (KBr) : 3340, 2924, 2856, 1649, 1495, 1448, 
124 0 cm-i 

NMR (CDCl:,, 5) : i 38-2 ^ n n 7u v , 

•3' ^'"^^ ^--10 (12H, m), 1.96 (6H, s) 

2.20 (3K, s), 4.30-4.50 (IH, .m) , 4.57 (2K, s) ' 
5.42 (IH, s), 6.77 (2H, s), 7.08-7.57 (17H, 
8.05-8.18 (2K, m) " ' 

M9) l-Cycloheptyl-l-[4-phenoxyben2yl-3-(4,6- 
dimethoxypyriinidin-2-yl) Jurea 

IR (KBr) : 3390, 2925, 2860, 1685, 1595 cm'l 
NMR (CDCI3, 5) : 1.4-2.0 (12H, , 3.87 (6H, s) 

4.2-4.4 (IH, 4.51 (2H, s), 5.66 (IH, s),' 6.87 

(IH, s), 6.95-7.4 (9H, m) 
APCI-MASS (in/2) : 477 (M+K+j 

(50) l-Cycloheptyl-l-(4-phenylbenzyl)-3-[2,4- 

bis(inethylthio)-6-inethylpyriciin-3-yl]u-ea 
IR (KBr) : 3360, 2925, 2855, 166C," 1565 c-n-^ 
NMR (CDCI3, 5) : 1.45-2.1 (12H, , 2.36 (3H, 

2.45 (3H, s), 2.46 (3H, s), 4.3-4.5 (IH, n,),'4.6. 
(2K, s), 5.52 (IH, s), 6.59 (IH, s) , 7.3-7.7 (9h, 
m) 

APCI-MASS (m/z) : 506 (M+.H+) 

(51) l-(3-Phenylben2yl)-i-cycio.>ieptyl-3-(2,4, 6- 
crif luorophenyl ) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 crn-I 
NMR (CDCI3, 5) : 1.4-2.05 (12H, m, , 4.3-4.5 (IF 

4.62 (2H, s), 5.60 (IH, s) , 6.55-6.7 (2P, n) 
7.3-7.65 (9H, m) 
APCI-MASS (m/z) : 453 (M+H+) 

35 (52) l-(2-Phenylbenzyl)-i-cycloheptyl-3- (2,4,6- 
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trif luorophenyl) urea 

IR (KHr) : 3415, 3320, 3060, 3020, 2920, 2855, 

1625, 1575 cm'^ 
NMR (CDCI3, 6) : 1.4-2.0 (12H, in), 4.2-4.35 {IH, 

m), 4.40 (2H, s), 5.50 (IH, s) , 6.55-6.75 (2K, 

m), 7.25-7.6 (9H, m) 
APCI-MASS (m/z) : 453 (M+H"^) 



(53) 1-Cycloheptyl-l- (4-phenoxybenzyl) -3- (2,4,6- 
10 trif luorophenyl) urea 

IR (KBr) : 3285, 2925, 2860, 1635,. 1590, 1520 ciu'- 
NMR (CDCI3, 5) : 1.4-2.0 (12H, m) , 4.2-4.4 (IH, m) , 

4.51 (2H, s), 5.58 (IH, s) , 6.6-6.75 (2H, ra) , 

7.0-7.4 (9H, m) 
15 APCI-MASS (m/z) : 469 (M+H"*") 

( 54 ) 1-Cycloheptyl-l- ( 3-phenoxybenzyl ) -3- (2 , 4 , 6- 
tri f luorophenyl ) urea 

IR (KBr) : 3280, 2930, 2860, 1635, 1615, 1585, 
20 152 0 cm"-^ 

NMR (CDCI3, 5) : 1.4-2.0 {12H, m) , 4.2-4.4 (IH, m) , 

4.50 (2H, s), 5.55 (IH, s), 6.6-6.75 (2H, m) , 

6.9-7.4 (9H, m) 
APCI-MASS (m/z) : 469 (M+H"^) 



25 



30 



(55) 1-Cycloheptyl-l- [4- (pyridin-2-yl ) benzyl ] -3- (2,4,6- 
trif luorophenyl ) urea 

IR (KBr) : 3285, 2925, 2860, 1635, 1610, 1520 cm"^ 
NMR (CDCI3, 6) : 1.4-2.1 (12H, m) , 4.25-4.4 (IH, 

m) , 4.61 (2H, s), 5.59 (IH, s} , 6.6-6.75 (2H, m) 
7.2-7.3 (IH, m), 7.47 (2H, d, J=8.4Hz), 7.7-7.6 
(2H, m), 8.02 (2H, d, J=3.4Kz), 8.65-S.75 (IH, m 
APCI-MASS (m/z) : 454 (M+H"*") 



35 



(56) 1-Benzyl-l-t [2-(4-chlorophenyl) thiazol-4-yl]methyi] -3 
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(2, 4, 6-trifluorophenyl) urea 

IR (KBD : 3270, 30S0, 1665, 16^0, 1615,' 1520 cir":^ 

NMR (CDCI3, 5) ; 4.54 (2H, s), 4.64 (2H, s), 

6-65-6.8 (2F, m) 7 ^ /qu . 

5 ^ ^ ' raj, 7.3 7.4 (5.H, m), 7.34 (IH, s) , 

7.4-7.5 (2H, m), 7.85-7.95 (2H, m) 
APCI-MASS (m/2) : 488 (M+H+) 

(57) l-fCycloheptyl-i-f4-(pyrrol-l-yi,ben2yli-3-(2,4,6- 

trif luorcphenyl ) urea 

•• ^285, 2925, 2860, 1635, 1610, 1520 en,-! 
NHR (CDCI3, 6) : 1.4-2.05 (12H, , 4.2-4.4 (IH, 

4.56 (2H, s), 5.57 (IK, s) , 6.3-6.4 (2H, , 
6.55-6.7 (2H, in), 7.05-7.15 (2K, m) , 7.41 (4H, s) 
APCI-MASS (m/z) : 442 (M+H+) 



15 



(58) 1-Cycloheptyl-l- [4- (3-thienyl) benzyl] -3- (2, 4, 6- 
trifluorophenyDurea 

IR (KBD : 3300, 2927, 1637, 1518, -120, 777 

NMR (CDCI3, 6) : 1.40-2.08 ,12H, , 4.27-4.47' ,1.,, 

m) , 4.56 (2H. s) S m u ^» - ,- ^ 
. . »^n/ 5j, :).5d (iri, s), 6.56-6.73 (^h 

m), 7.30-7.50 (5H, m) , 7.57-7.70 (2K, m) 

APCI-MASS (m/z) : 459 (M+K+) 

(59) l-Cycloheptyl-l-(4-(2-thi6nyl)benzyl]-3-(2,4,6- 
" trifluorophenyDurea 

IR (KBD : 3300, 2930, 1635, 1520, U^o cm'^ 
NMR (CDCI3, 5) : 1.38-2.08 (12H, n) , 4.25-4.45 (IK 
4.55 (2H, s), 5.57 (IH, s), 6.55-6.72 (2H 
'-^^ J=5.1, 3.6HZ), 7.22-7. (4" 

" m), 7.57-7.70 (2K, m) 

APCI-MASS (m/z) : 459 (M+H+) 

Example ^^ 

To a Stirred suspension of l-cycloheptyl -1- r 3- (i. 
35 trityl-lH-tetra2ol-5-yl)benzylJ-3-{2,4,6- 
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trimethylphenyl) urea [1.46 g) in methanol (14 ml) was added 
cone, hydrochloric acid (0.722 ml). The mixture was 
stirred for one hour at room temperature. Insoluble white 
solid was collected by filtracion, washed with methanol 
5 (x2), water (x3) to give 1-cycloheptyl-l- [ 3- ( IK-tetrazol-S- 
yDbenzyl] -3- (2, 4, 6-trimethylphenyl) urea (0.79 g) . 

IR (KBr) : 3359, 2400-3300 (br) , 1595, 1512, 1456, 
1257 cm""^ 

NMR (DMSO-dg, 5) : 1.35-1.90 (121-:, m) , 2.06 '{6}i, 
10 s), 2.20 (3H, s), 4.14-4.34 (IH, m) , 4.59 (2H, 

s), 6.82 (2H, s), 7.46-7.66 (2H, m) , 7.80-7.90 
(IH, m) , 8.00-8.08 (IH, m) 
APCI-MASS (m/2) : 433 (M+H^^) 



15 Example 7 

To a solution of N-cycloheptyl-4- ( 4- 
iluorophenoxy) benzylamine (2.51 g) in toluene (100 ml) were 
added 3-phenoxycarbonylamino-2, 4-bis (methylthio) -6- 
methylpyridine (2.56 g) and triethylamine (2.43 g) and the 

20 mixture was refluxed for 4 hours under nitrogen. The 
mixture was cooled and poured into a mixture of ethyl 
acetate and water. The separated organic layer was washed 
with brine, dried over magnesium sulfate and evaporated in 
vacuo. The residue was purified by column chromatography 

25 on silica gel to give 1-cycloheptyl-l- [4- (4- 

f luorophenoxy)benzyl) -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yl] urea (3.89 g) . 

IR (KBr) : 3379, 3080, 3055, 2924, 2856, 1651, 1568, 
1529, 1497 cm'^ 

30 NMR (DMSO-dg, 5) : 1.4-2.0 (12H, m) , 2.39 (6H, s) , 

2.44 (3H, s), 4.0-4.2 (IH, m) , 4.45 (2H, s), 6.86 
(IH, s), 6.93 (2H, d, J=8.5Hz), 7.0-7.1 (2H, m) , 
7.15-7.3 (2K, m), 7.36 (2K, d, J=8.5Hz), 7.83 
(IH, br s) 

35 APCI-MASS (m/z) : 540 (M+h") 
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Example fi 

To a solution of N-cycloheDtyl-4- (4- 
nuoropheno.y,benzyla.i„e ,1.57' g, <„ ,^5^ ^ 

1.4. g and t.iethyla^ine ,1.52 „, and the Mixture was 
refluxed for 3 hours under nitrogen. The nixture was 
poured into a .i«ure of ethyl acetate and ice water, and 
the separated organic layer was washed with brine, dried 

"'^^""i™ sulfate and evaporated in vacuo. The 
residue was purified by colu.™ chromatography on silica ge' 

to g.ve l-cycloheptyi-l-H-,.-fluorophenoxy,benzyl,-3-,2V 
dl«,ethoxy-6-methylpyrldin-3-yl)urea (1.63 ,) 

IB (KBr) : 3388, 3062, 2927, 2856, 1668, 1599, 
1498 cm-1 

15 NMR (DMSO-de, 5) : I.3-1.9 (12H, raK 2.35 (3K, s, 

3.67 and 3.77 (6H, s x 2), 4.0-4.2 .(IH, , 4'43 
(2H, s), 6.63 (IH, s), 6.95-7.4 (8n, m) 
APCI-MASS (jE/z) : 495 (m+H^) 

20 £xamp]p q 

To a suspension of N-benzyl-S- (Dyra2ol-3- 
yl)oencylaminebis(trifluoroacetate) ,2.46 g, in toluene 
(80 ml) were added 2, 4-bis (methylthio) -6-methyi -3- 
Phenoxycarbonylaminopyridine (1.60 g) and triethylanine 
(-.53 g,, and the mixture was refluxed for 4.5 .hours under 
-trogen. The mixture was cooled and poured into a mixture 
or ethyl acetate and .ce water. The separated organic 
layer was washed with brine, dried over magnesium sui .ate 
and evaporated in vacuo. The residue was purified bv 
column chromatography on silica gel to give l-ben^v-i - f 3- 

(pyrazol-3-yl)benzyl]-3-[2,4-bis(.methylthio)-6- ' ' 
-'nethylpyridin-3-yl]urea {831 mg) . 

(KBr) : 3238, 3061, 3028, 295S, 2924, 2870, 1641, 
1564, 1495 cm"l 
NMR <DMSO-de, 5) : 2.42 <6K, s,, 2.46 ,3K, s), 4.« 



30 



35 
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(4H, br s) , 6.6-6.7 (IH, m) , 6.90 (IH, s] , 7.2- 
7.8 (lOH, m), 8.29 (IH, br s) , 12.86 (IH, br s) 
APCI-MASS (m/z) : 490 (M+H^> 



5 Example 10 

The mixture of N-cycloheptyl-3- ( l-tritylpyra2ol-3-yl ) - 
benzylamine (14.63 g) and phenyl N-(2,4,6- 
trifluorophenyl) carbamate {7.64 g) and triethylamine (20 
ml) in toluene (360 ml) was stirred at 100**C for one hour. 
10 After cooling to room temperature, the reaction mixture was 
washed with water, aqueous sodium bicarbonate, water and 
brine, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel (700 g, eluting with n-hexane - ethyl acetate 
15 (4:1 to 3:1)) to give 1-cycloheptyl-l- [3- (1-rritylpyrazol- 
3-yl)benzyl]-3- {2, 4, 6-trif luorophenyl ) urea (19.6 g) , 

IR (KBr) : 2900-3600 (br) , 2927, 2858, 1635, 1607, 

1520, 1446 cm"^ 
NMR (CDCI3, 5) : 1.35-2.10 (12H, m) , 4. 26-4. 43 (IH, 
20 m) , 4.55 (2H, s), 5.57 (IH, s) , 6.52-6.70 (3K, 

m) , 6.75-6. 97 (2H, m) , 7.10-7.45 (16H, m) , 
7.68-7.80 (2H, m) 



Example 11 

25 The following compounds were obtained according to 

similar manners to those of Examples 7, 8, 9 and 10. 



(1) 1-Cyclohexyl-l- [4- ( 4-fluorophenoxy) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
30 IR (KBr) : 3377, 3084, 3057, 2927, 2856, 1653, 1566, 

1533, 1497 crrr- 
NMR (DMSO-dg, 5) : 1.3-1.8 (lOK, m) , 2.39 (6H, s), 
2.45 {3K, s), 3. 85-4.05 (IH, m) , 4.47 (2H, s), 
6.86 (IH, 5), 6.93 {2K, d, J=8.5Hz;, 6.95-7.05 
35 (2H, m), 7.35 (2H, d, J=8.5Hz), 7.88 (IH, s) 
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APCI-MASS {m/2) : 526 (M+H+) 



(2) l-Ben2yl-i-H-(4-fiuorophenoxy;ben2yl]-3-f2,4- 
bis (methylthio) -6-methylpvridin-3-yi ) urea 
5 IR (KBr, : 3307, 3062, 3029, 2995, 2922, 1735, 1660, 

1564, 1497 cm~^ 

6, {on, s), 2.46 (3H, s), 4 43 

(2H, s), 4.46 (2H, s), 6.89 (IH, s) , 6.9-7.4' 
nSH, m) , 8.26 (IH, s) 
10 APCI-MASS (m/2) : 526 (M+H+) 

(3) l-Cycloheptyl-l-(4-phenoxyben2yl)-3-[2,4- 
bis (methylthio) -6-methylpyridin-3.vl j urea 
IR (KBr) : 3371, 2922, 2856, 1653, 1485, 1219 cm"! 
(CDCI3, 5) : 1.35-2.10 (12H, m, , 2.36 (3H, s) , 
2-45 (3H, s), 2.46 (3K, s) , 4.22-4.42 (IH, m) 
^.55 (2H, s), 5.49 (IH, s) , 6.59 (IH, s), 6.95- 
7.15 (5H, m), 7.24-7.46 (4H, m) 
APCI-M^^S (in/2) : 522 (M+H+) 



(4) 



l-Cycloheptyl-i-[4-(4-broinophenoxy)ben2vl]-3-f2 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3377, 2924, 2852, 1668, 1481, I.38 cm"! 

NMR (CDCl^, 5) • 1 40-0 m /i->-j , 
25 ^ ■ ^'^^ '12ri, m), 2.37 (3H, s), 

2.46 (3H, s), 2.47 (3H, s), 4.25-4.40 (IH, m) 

^•55 (2H, s), 5.47 (IH, s), 6.60 (IK, s),'6.80- 

7.08 (4H, m), 7.35-7.50 (4H, m) 

APCI-MASS {in/2) : 600, 602 (M+.H^) 

(5) 1-Ben2yl-1- [4- (4-bromophenoxy) ben2ylJ-3- [2, 4- 

bis (methylthio) -6-methylpyridi.n-3-yl]urea 
IR (KBr) : 3200-3700 (br) , 2922, 1662, 1564, 1481 
1236 cm-1 

NMR (CDCI3, 5, : 2.39 (3H, s) , 2.47 (3.H, 3), . 49 
(3H, s), 4.61 (2H, s), 4.63 (2.H, s) , 5.68 (IH, 
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s), 6.62 {IH, s), 6.82-7.05 {4H, m) , 7.25-7.50 
{9H, m) 

APCI-MASS (m/z) : 594, 596 (M+H*) 

5 (6) 1-Cycloheptyl-l- (4- {4-bromophenoxy)benzyl] -3- [2, 4- 

dimethoxy-6-methylpyridin-3-yl ] urea 

IR (KBr) : 3100-3700 (br) , 2926, 2856, 1668, 1597, 

1504, 1481, 1240 cm~^ 
NMR (CDCI3, 5) : 1.40-2.10 (12H, m) , 2.38 (3H, s), 
10 3.79 (3H, s), 3.83 (3H, s) , 4.25-4.40 (IH, m) , 

4.52 {2H, s), 5.43 {IH, s) , 6.36 (IK, s), 6.82- 
7.06 (4H, in), 7.32-7.50 {4H, m) 
APCI-MASS (m/z) : 568, 570 (M+H*) 



15 (7) l-3en2yl-l-t4-(4-bromophenoxy)benzyl]-3-t2,4- 

ciimethoxy-6-methylpyridin-3-yl] urea 
IR (KBr) : 3200-3400 (br) , 2997, 1637, 1595, 1506, 
1365 cm"^ 

NMR (CDCI3, 5) : 2.39 (3K, s) , 3.80 {3H, s), 3.85 
20 (3K, s), 4.60 (4H, s), 5.64 (IH, s), 6.38 (l.H, 

s), 6.80-7.05 {4H, m) , 7.22-7.50 (8H, m) 
APCI-MASS (m/z) : 562, 564 (M+K"^) 



Example 12 

25 To a mixture of 1-cycloheptyl-l- [3- (l-T:rirylpyra20l-3- 

yl) benzyl] -3- (2,4, 6-trifluorophenyl) urea (17.6 g) and 
anisole (35 ml) was added trif luoroacetic acid (70 ml) . 
The mixture was stirred at 60"C for 3 hours and cooled to 
room temperature. The excess trif luoroacetic acid was 

30 removed in vacuo. To the residue was added water and ethyl 
acetate. The mixture was basified with 5N-sodium hydroxide 
under ice cooling and extracted with ethyl acetate. The 
organic layer was washed with water, and brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 

35 purified by column chromatography on silica gel (530 g, 
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eluting with n-hexane - ethyl acetate (2:1 to 1:2); to give 

l-cycloheptyl-l-f3-(pyra2ol-3-yl)benzyll-3-(2,4,6- 
trifluorophenyDurea (10.71 g) . 

IR (KBr) : 3500-2600 (br) , 2927, 2858, 1635, 1520, 
^ 1448, 1248, 1120 cm'^-' 

NMR {CDCI3, 6) : 1.30-2.10 (12H, n) , 4.26-4.46 (IK, 
m), 4.59 (2H, s), 5.63 (IH, s) , 6.53-6.73 (3H, 
m), 7.30-7.50 {2.H, m) , 7.63 (IH, d, J=2.3H2), 
7.65-7.80 (2H, m) 
iO APCI-.MASS (m/z) : 443 (M+H") 

ExamlP 

To a solution of N-cycloheptyl-4- (4-f luoropher.oxy) - 
benzylamine (1.57 g) in toluene (100 ml) were added 3- 
phenoxycarbonylamino-2,4,6-trimethylpyridine (2.56 g) and 
triethylamine (1.52 g) , and the mixture was refluxed for 3 
hours under nitrogen. The mixture was cooled and coured 
into a mixture of ethyl acetate a.nd water. The seuarated 
organic layer was washed with brine, dried over maar.esium 
sulfate and evaporated in vacuo. The residue was ourifiec 
by column chromatography on silica gel to give 1- * 

cycloheptyl-l-{4-(4-fluorophenoxy)ben2yl]-3-(2,4,6- 
triroethylpyridin-3-yl)urea (1.83 g). 

IR (KBr) : 3313, 2924, 2856, 1630, 1603, 1^97 c-n-i 
25 NMR (DMSO-dg, 6) : 1.4-1.9 (12H, m) , 2.06 (3K. s), 

2.24 (3H, s), 4.05-4.25 (IH, m) , 4.48 (2H, s),' 
6.98 (l.H, s), 6.9-7.1 (4.H, m) , 7.2-7.4 (4.H, m), 
7.66 (IH, s) 
APCI-MASS (m/2) : 476 (M+H+) 



15 



20 



30 



35 



Examalp ^a 

To a solution of N-cycloheptyl-4- (4-fluoroDhenoxy) - 
benzylamine (2.51 g) in toluene (120 ml) were added 4- 

chloro-6-methyl-2-methylthio-3-phenoxycarbonylaminopvridine 
(2.47 g) and triethylamine (2.43 g) at room temperature and 
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the mixture was refluxed for 2.5 hours under nitrogen. The 
mixture was poured into a mixture of ethyl acetate and ice 
water and the separated organic layer was washed with 
brine, dried over magnesium sulfate and evaporated in 
5 vacuo. The residue was purified by column chromatography 
on silica gel to give 1-cycloheptyl-l- [4- (4-f luorophenoxy) - 
benzyl] -3- (2-chloro-6-methyl-4-methylthiopyridin-3-yl) urea 
(2.76 g) . 

IR {K3r) : 3371, 3299, 2924, 2852, 1655, 1576, 
10 1500 cm'^ 

NMR (DMSO-dg, 5) : 1.3-1.8 (12H, m) , 2.43 (6H, s), 
4.0-4.2 (IH, m), 4.46 (2H, s), 6.9-7.5 {9K, m) , 
8.07 (IH, br s) 

15 KXflmplfi 15 

To a solution of N-benzyl-3- (pyra2ol-3-yl ) benzyiamine 
(54.0 g) and triethylamine (143 ml) in toluene (1.35 f) was 
added 2, 4-bis (methylthio) -3-phenoxycarbonylamino-6- 
methylpyridine (62.4 g) at room temperature and stirred for 
20 24 hours. The resulting precipitate was collected by 
filtration and recrystallized from dichioromethane - 
methanol - n-hexane to give l-benzyl-l- (3- (pyra2ol-3- 
yl) benzyl] -3- [2, 4-bis (methylthio) -6-me thy lpyridin-3-yl 1 urea 
(51.0 g) . 
25 mp : 209-210'C 

IR (KBr) : 3392, 3246, 2918, 1649, 1489, 1228, 
1093 cm"^ 

NMR (DMSO-dg, 5) : 2.42 (6H, s), 2.47 (3K, s) , 4.49 

(4H, s), 6.66 (IH, br s), 6.90 (IK, s) , 7.18-7.90 
30 (lOH, m), 8.30 (IH, s) , 12.89, 13.30 (total IH, 

each br) 
APCI-MASS (m/z) : 490 (M+H"^) 

Example 16 

35 To a solution of N-benzyl- [ 4- (4-bromophenoxy) benzyl 1 - 
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amine (1.84 g, and 2, 4, 6-trimethvlphenyl-3- 

Phenoxycarbonylaxninopyridine {2.20 g, in N N- ' 

d..ethylfor.a.ide (5C .1) was added trieth.^a^ine (2 53 a) 
and t,, ^^^^^^^ ^^^^^ ^ (03 g,, 

n r,,,,. ^^^^^^^ ^^^^^^ .^^ 

^ was added thereto. The insoluMe materials we e 

br.ne, dried over magnesium sulfate and evaoorated ^n 

10 orrriicltrr"^ ^^""^^ — c.ro.ato;rap.y 
on SI aca gel to g.ve 1-benzyl-l- (4-bromoohenoxy, - 

benzylJ-3-(2,.,6-tri.ethylpyridin-3-yl,urea '(2 51 g 

14 95 cm-'- 

NMR (DMSO-dg, 6) : 2.08 (3H s) 2 
15 , ' 2-26 {3H, s), 2.35 

s), 4.53 (2H, s), 4.57 (2H, s) . 6.95-7.15 
(5h, m), 7.3-7.6 (9H, m) , 8.05 (IH, br s) 
APCI-MASS (m/z) : 531 (M+H+) 

'° . ^° ^ "lution Of N-cycloheptyl-4-,4-fluorophenoxv,- 
oe.-.z.vla.i„e a. 25 „ toluene ,ao .1, „e« added H- 

..3 „ethyltMo, -3-.et.yl-5-p.encxycar.onyla.i„op.v.,..;.,„e 
(-.29 9) and triethyla^ine ,1.21 9,, and the Ml«ure was 

refluxed for 2 hour, under nitrogen. The .nlxture was 

the separated organic layer was washed with brine, dr-ed 
over magnesiuK, sulfate and evaporated in vacuo The 
residue was purified by colu^ chronatography on silica gel 
to give l-ycioheptyl-l-,4-,.-fiuorophenoxy,benzyl,-3-,/6- 
30 i>^M«ethylthio)-2-.ethylpyri,.idin-5-ylJurea „ 33 „ 

IR <K3r) : 3255, 2926, 2856, 1653, 1522, 1457 en-"! 
N«R ,DMS0-d5, 6) : 1.4-1.9 ,12H, „, , 2.43 ,6H, s, 
2-56 (3H, s), 3.95-4.1 (IH, Ml, 4.46 (2H, s' 
'•^■^•^ I8H, m), 8.00 (IK, br SI 
35 APCI-MASS (m/zl : 529 (MtH*l 
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Example 18 

To a solution of 1-cycloheptyl-l- f 4- (3, 5-di-tert- 
butyl-4-methoxyniethoxyphenoxy) ]benzyl-3- [2, 4, 6- 
trimethylphenyl) urea (860 mg) in methanol (8.6 ml) was 
5 added cone, hydrochloric acid (0.91 ml), and the mixture 

was stirred at room temperature for 2 hours and at 40*0 for 
3.5 hours. The mixture was poured into a mixture of ethyl 
acetate and ice water, and neutralized by addition of 
saturated sodium bicarbonate aqueous solution. The 

10 separated organic layer was washed with water and brine, 

dried over magnesium sulfate and evaporated in vacuo. The 
residue was purified by column chromatography on silica gel 
to give 1-cycloheptyl-l- [4- {3, 5-di-tert-butyl-4- 
hydroxyphenoxy) benzyl ] -3- (2, 4, 6-trimethylphenyl) urea (495 

15 mg) . 

IR (KBr) : 3639, 3404, 3323, 2956, 2923, 2860, 1651, 

1593, 1504 cm"^ 
NMR (CDCI3, 6) : 1.41 (18H, s) , 1.5-2.1 {12H, m) , 
1.98 {6H, s), 2.22 (3H, s) , 4.25-4.4 (IK, m) , 
20 4.45 (2H, s), 5.03 (IK, s), 6.80 (2K, s) , 6.86 

(2H, s), 6.93 (2H, d, J=8,5Kz}, 7.33 (2K, d, 
J=8.5Hz) 
APCI-MASS (m/z) : 585 (M+K"*") 

25 Examnle 19 

To a solution of 1-cycloheptyl-l- [4- (4- 
fiuorophenoxy) benzyl] -3- [2, 4-bis (methylthio) -6- 
methylpyridin-3-yi]urea (22,11 g) in dichloromethane (150 
ml) was added dropwise a solution of r?-chloroperbenzoic 

30 acid (26.51 g) in dichloromethane (600 mg) at room. 

temperature over 2 hours. The mixture was stirred at room 
temperature for 23 hours. The precipitates were removed by 
filtration and the filtrate was washed with dilute sodium 
bicarbonate aqueous solution and brine, dried over 

35 magnesium sulfate and evaporated in vacuo. The residue was 
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purified by colunu. chromatography on silica gel to g^ve 1- 
cyc.oheptyl-l-t4-(4-fluorophenoxy)benzylJ-3-[2 4- * * 
bis(.ethylsulfonyl,-6-n.ethylpyridin-3-yl,urea '(20... g, 

IR (KBr) : .3361, 3074, 3041, 3016, 2927, 2860," 1740, 
1664, 1500, 1325, 1159, 1128 cm-- 

NMR (CDCl-,, 6) . 1 o M-Ju 

3' . 1.5 2.2 (12H, mj, 2,66 (3H, s), 3.19 

(3H, s), 3.30 {3H, 5), 4.55 (2H, s), 6.95-7.05 

(6H, m), 7.34 (2H, d, J=8.6H2) 7.26 (IH, s), 7.85 

(IH, s) 

.10 APCI-MASS (m/2) : 604 (M+K+) 

Examp]^ pn 

To a solution of 1-cycloheptvl-l- f 4- (4- 

fiuorophenoxy)ben2yl]-3-I2,4-bis(methylt.hio)-6- 
-thylpyridin-3-ylJurea (4.75 g) in dichloro.ethane (50.1, 
was added dropwise a solution of ..-chloroperbenzoic acid 
(-.96 g, .n dichloromethane (80 ml, at room temperature 
The mixture was stirred at room te.mperature for 20 hours 
^he mixture was washed with dilute sodium bicarbonate 
aqueous solution and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was ourified fav 
co.u.n Chromatography on silica gel to give 1-cyclohentvl- 

l-r4-(4-fluorophenoxy,ben2yl]-3-f2,4-bis(methylsul-nvi;-6- 
methylpyridin-3-yl]urea (2.15 g). 

IR (KBr) ; 3251. 2957 ?fteiR nrjo 

^y^,, Z858, 1738, 1651, 1498, 1055 

1036 cm~l 

NMH (CDCI3, 6, : 1.4-2.0 ,12H, m, , 2.59 (3H, s) , . 8. 
and 2.94 (total 3H, s) , 2.98 (3H, s, , 4. 0-4.. 
(2H, m,, 4.51 (2H, br s, , 6.9-7.1 (7H, n, , 7%s- 
7.35 (2H, m), 7.77-7.79 (total IK, s) 
APCI-MASS (m/z) : 572 (MrR-^, 

Examplo ■>] 

To a suspension of 1-cycloheptyl-l- f 3- (i- 
trirylpyrazol-4-yl,benzyl]-3-(2,4,6.trimethylphenyl,.jrea 



20 



30 



35 
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(800 mg) in anisole (2 ml) was added trif luoroacetic acid 
(6 ml) and the mixture was stirred at lOO'C for 2 hours. 
The mixture was evaporated in vacuo and poured into a 
mixture of ethyl acetate and water and adjusted to pH ca. 9 
5 by addition of sodium hydroxide aqueous solution. The 

separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 
cycloheptyl-1- [3- (pyrazol-4-yl) benzyl] -3- (2,4,6- 
10 trimethylphenyl) urea (102 mg) . 

IR (KBr) : 3400, 3207, 2926, 2856, 1635, 1608, 
1510 cm"- 

NMR (DMSO-dg, 6) : 1.3-1.9 (12H, m) , 2.08 (6H, s) , 

2.20 (3H, s), 4.1-4.3 (IH, m) , 4.51 (2H, s) , 6.83 
15 (2H, s), 7.1-7.5 (5K, m) , 7.84 (IH, s) , 8.11 (IK, 

s) , 12.95 (IH, br s) 
APCI-MASS (m/z) : 431 (M+H+) 



ExamplP 22 

20 The following compounds were obtained according to a 

similar manner to that of Example 1, 2, 3 or 4 . 



(1) 1-Cycloheptyl-l- [4- (4-chlorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 
25 IR (KBr) : 3410, 2920, 2850, 1660, 1590, 1505, 

1485 cm"^ 

NMR {CDCI3, 5) : 1.5-2.1 (12H, m) , 2.00 (6H, s), 2.22 
(3H, s), 4.3-4.45 (IH, m) , 4.48 (2K, s) , 5.6-5.8 
(IH, br), 6.81 (2H, s), 6.92 (2H, d, J=8.5Hz), 
30 7.00 (2H, d, J=8.5Hz), 7.28 (2H, d, J=8.4Hz), 

7.38 (2H, d, J=8.4Hz) 



35 



(2) 1-Cycloheptyl-l- [4- (3-fluorophenoxy)benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 
mp : 127-128'C 
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r« (KBr, : 2924. 2856, 1624. 1605, 1506, 1465 cn'^ 
NMR (CDCU, 6) : i 35-2 m n 

2.22 (3H, s), 4.30-4.50 (IH, mj , 4.50 (2H, s) 

5.46 (IK, s), 6.60-6.88 (3H, m) , 6.79 (2'^ s) ' 

^•00-7.10 (2H, 7.20-7.35 (IH, , 7.3;-7.;7 

(2ri, m) 

APCI-MASS (m/z) : 4 75 (M-H-) 

(3) ^-^J=^o^-Ptyl-l-r4-(4-trifluoro.ethylphen^^^ 
^-(2, 4, 6-triinethylphenyl)urea 
mp : 146-147'C 

IH (KBD : 2924, 2856, 1628, 1504, 1327, 1246 c.-I 
NMR (CDCI-,, 6) • 1 4n 5 1^ /no^ 

3' OJ . 1.40-2.10 (12K, m), 2.03 (6H, s) 

2-23 (3H, s), 4.30-4.50 (IH, m) , 4.51 (2" s) ' 

5.47 (IK, s), 6.83 (2H, s) , 6.95-7.13 (4F,' ' 
7-35-7.50 (2H, n,), 7.53-7.65 (2K, „,, * ' 

APCI-MASS (m/2) : 525 (M+.H+) 

(4 ) 1-Cycloheptyl-l- f 4- (3, .-.ethyleneciioxyphenoxy, ben.vl , - 
(z, 4, e-trimethylphe.nyDurea 
nip : 125-126*0 

(KBD : 3323, 2922, 2854, 1628, 1506, 1481 c.^- 
NHR (CDCI3, 6) : 1.38-2.10 (12K, ™, , (6H, s; 

2.22 (3H, s), 4.33-4.50 (IH, m) , 4.46 (2K, s) ' 
= .46 (IH, s), 5.98 (2.H, s) , 6.47 (IH, dd, J-8;3, 
2-4.HZ), 6.56 (IH, d, J=2.4Hz), 6.76 (IH, d 
J=8.3Hz), 6.81 (2H, s), 6.90-7.00 (2H, m', , 7 .6- 
7.38 (2H, m) • .- 

APCI-MASS (m/z) : 501 (M+n+) 

(5) l-Cycloheptyl-l-r4-(3,5-di-tert-butyl-4- 
methoxymethoxyphenoxy) ]ben2yl-3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBD : 3406, 3323, 2956, 2924, 2862, 1641, 1589 
1504 era-- 
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NMR (CDCI3, 5) : 1.41 (18H, s) , 1.4-2.2 (14H, m) , 

1.99 (6K, s), 2.22 (3K, s) , 3.62 and 3.65 (total 
3H, s), 4.3-4.5 (IH, m) , 4.46 {2K, s) , 4.86 and 
4.92 (total 2H, S), 6.80 (2H, s), 6.95-7.1 (4K, 
5 m), 7.4-7.5 (2H, m) 

(6) 1-Cycloheptyl-l- [4- (4-fluorophenoxy) phenyl ) -3- (2, 4/ 6- 
trimethylphenyl ) urea 

IR (KBr) : 3425, 2925, 2860, 1670, 1610, 1500 cm'^ 
10 NMR (CDCI3, 6) : 1.3-1.7 and 1.9-2.1 (12H, m) , 2.12 

(6H, s), 2.22 (3H, s) , 4.45-4.65 (IK, m) , 5.30 
(IH, br s), 6.82 (2K, s) , 7.0-7.3 (8H, m) 
APCI-MASS (m/z) : 4 61 (M+H*) 

(7) l-Benzyl-l-(4- (4-fluorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3307, 3062, 3030, 2918, 1633, 1608, 1510, 

1497 cm*^ 

NMR (CDCI3, 6) : 2.00 (6H, s), 2.22 (3H, s), 4.62 

(4H, s), 5.68 (IH, s), 6.82 (2K, s), 6.9-7.1 (eH, 
m), 7.3-7.45 (7H, ni) 
APCI-MASS (m/z) : 469 (M+H"*") 

(8) 1-Pentyl-l- (4- (4-fluorophenoxy) benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3292, 2958, 2920, 2856, 1632, 1608, 

1498 cm"- 

NMR {CDCI3, 6) : 0.90 (3H, t, J=6.3H2), 1.25-1.45 

(4H, la), 1.6-1.8 (2K, m) , 2.09 {6H, s) , 2.30 (3H, 
S), 3.39 (2H, t, J=7.4Hz), 4.55 (2K, s), 5.74 
(IK, br s), 6.84 (2H, s) , 6.9-7.1 (6H, m) , 7.30 
{2H, d, J=8.4Hz) 
APCI-MASS (m/2) : 449 (M+H"^) 

35 (9) l-Cyclohexyl-l-[4-{4-fluorophenoxy)benzyl]-3-(2,4,6- 
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trimethylphenyl) urea 

IR (KBr) : 3296, 2958, 2922, 2890, 1624, 1520, 

1487 cm-l . ■ 

NMR (CDClo, 5) . 1 n /ina 

^-3' O) . 1.3 2.0 (lOri, m), 1.99 (gK, s) , 2 22 

(3H, s), 4.25-4.45 (IH, m) , 4.47 (2H, s) , 5.54 
(IH, br s), 6.81 (2.H, s) , 6.9-7.1 (6.H, m) , 7.35 
(2K, d, J=8.5H2) 
APCI-MASS (m/2) ; 461 (M+H"') 

(10) i-Cyclopentyl-l-r4-(4-fluorophenoxy)benzyl]-3-(2,4,6- 
t r imethylphenyl ) urea 

IR (KBr) : 3400, 3304, 3074, 2933, 2850, 1657, 1608, 
14 95 cm-1 

(CDCI3, 6, : 1.5-1.8 and 2.0-2.15 (8H, , 2.00 
(6H, s), 2.22 (3H, s) , 4.47 (2H, s) , 4.7-4.9 (IK, 
m). 5.35 (IH, br s), 6.82 (2.H, s) , 6.9-7.1 (6H, 
m), 7.33 {2H, d, J=8.5Hz) 
APCI-MASS (in/z) : 44 7 (M+H+) 

(11) l-Cycloheptyl-l-f4-(4-fluorophenoxy)ben^yl]-3-(2,4,6- 
trifluorophenyl)urea 

IR (KBr) : 3284, 2929, 2858, 1633, 1612, 1516, 
1497 cm-i 

NMR (CDC13, 6) : 1.4-2.1 (12H, m) , 4.25-4.45 (IH 

'n). 4.50 (2H, s), 5.58 (l.H, s), 6.55-6.7 (2H,' m) , 
0.9-7.1 (6H, m), 7.25-7.4 (2H, m) 

APCI-MASS (m/2) : 4 87 {M+.H+) 

(12) l-Benzyl-l- [3- (.Dyrazol-3-yl ) benzyl ] -3- (2, 4, 6- 
trimethylphenyl) urea 

IR (KBr) : 3404, 3207, 3060, 3029, 2967, 2918, 2858, 

1635, 1608, 1510 cm"^ 
NMR (DMSO-dg, 6) : 2.09 (6H, s), 2.21 (3H, s), 4.57 
(2K, s), 6.0-6.05 (IK, in), 6.84 (2H, s) , 7.2-7 5 
(7H, m), 7.65-7.8 (3K, m) , 7.87 (ik, s) ,' 12. 89' 
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(IH, br) 

APCI-MASS (m/z) : 425 (M+H"^) 



(13) 1-Benzyl-l- [3- (pyrazol-3-yl)benzyl] -3- (2, 4, 6- 
5 crif luorophenyl) urea 

IR (KBr) : 3246, 1637, 1522 cm~^ 

NMR (DMSO-dg, 6) : 4.54 (4H, s), 6.65 (IH, br s) , 
7.2-7.5 {4H, m), 7.7-7.9 (3K, m) , 8.47 (IK, br 
s), 12.90 and 13.34 (total IH, br s) 
10 APCI-MASS (m/z) : 437 (M+H^) 

(14) 1-Cycloheptyl-l- [3- (pyra2ol-3-yl)benzyl] -3- (2, 4, 6- 
trif luorophenyl ) urea 

IR (KBr) : 3226, 3062, 2927, 2858, 1635, 1612, 
15 1516 cm"^ 

NMR (DMSO-dg, 5) : 1.4-1.9 (12H, m) , 4.0-4.2 (IH, m), 
4.55 (2H, s), 6.63 (IH, d, J=1.9Hz), 7,15-7.5 
(4H, m), 7.6-7.8 (3H, m) , 8.10 (IH, br s) 
APCI-MASS (m/z) : 444 (M+H^) 

20 

(15) l-Cyclohexyl-l-(3-(pyra2ol-3-yl)ben2yl]-3- (2,4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3226, 2929, 2856, 1635, 1608, 1510 cm"^ 
NMR (DMSO-dg, 5) : 1.3-1.8 (lOH, m) , 2.08 (6H, s) , 
25 2.20 {3H, s), 4.0-4.2 (IH, m) , 4.57 (2H, s) , 6.62 

(IH, br s), 6.83 (2H, s) , 7.2-7.45 (2H, m) , 7.55- 
7.85 (3H, m) , 12.86 (IH, br s) 
.APCI-MASS (m/z) : 417 (M+H"*") 



30 (16) 1-Cyclopentyl-l- [3-(pyrazol-3-yl)benzyi]-3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3188, 2956, 2870, 1635, 1608, 1510 cm"- 
NMR (DMSO-dg, 6) : 1.4-1.9 (12H, m) , 2.08 (6H, s), 
2.20 (3K, s), 4.45-4.6 (IH, m) , 4.56 (2H, s), 
35 6.63 (IH, br s), 6.83 (2H, s), 7.15-7.45 (2H, m) , 
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7.55-7.85 (5H, m) , 12.87 (IH, br s) 
AFCI-MASS (m/z) : 403 {M-^H"*") 

(17) i-Cycloheptyl-l-r3-a-t:ritylpyrazol-.-yI,benzyl]-3- 
(2, 4, 6-triinethylphenyl)urea 

IR (KBr) : 3408, 3323, 3059, 303C, 2924, 2856, 1645 

1608, 1562 cm-l 

NMR (DMSO-d;-, 6) • 1 4-i q ttov > ^ 

6' • 1.4 i.9 (12H, m), 2.00 (6K, s) 

2.20 (3H, s), 4.0-4.2 (IH, , 4.48 (2H, s) , 6 
(2H, s), 7.1-7.5 (19.H, n.) , 7.70 (iH, 3), 8.02 " 

(IH, s) 

APCI-MASS (m/z) : 673 (M+H+) 

(18) ^-Cycloheptyl-l-(4-(l-tritylpyrazol-4-yI)benzvl]-3- 
{2,4, 6-triinethylphenyl)urea 

IR (KBr) : 3406, 3323, 3057, 3030, 2924, 2854, 1640 
1568 cm-l 

NMR (DMSO-df-, 6) • 1 40-7 n f. r>ii » ^ 

6' ^1 1.10 2.0 (i2H, m), 2.08 (6H, s) 

2.20 f3H, s), 4.05-4.25 (IH, .:n) , 4.47 (2H, s) 

6.83 (2H, s), 7.05-7.15 ;5H, n), 7.25 (2K, d, ' 

J-8.2K2), 7.3-7.4 (IIH, m) , 7.49 {2H, d, 

J=8.2H2), 7.78 {IK, s), 8.07 (iK, s) ' 

APCI-.MASS (n/2) : 673 (M+.H+) 

(19) -Cycioheptyl-l-f3-,l-methylpyrazol-4-yl)ben2yl]-3- 

(2, 4, 6-trimethylphenyl) urea 

IR (K3r) : 3408, 2924, 2856, 1537, 1610, 1497, 
1234 cm-l 

NMR (CDCI3, 5) : 1.38-2.10 (i2H, n) , 1.98 (6", s«. 
2.20 (3H, s), 3.95 (3K, s), 4.36-4.56 (IH, m)' ,' 
^3.52 (2H, s), 5.48 (IH, s), 6.78 {2H, s) , 7.20- 
7.52 {4H, .m), 7.62 (IH, s) , 7.75 (IH, si 
APCI-MASS (m/z) ; 445 (Mr.v^) 

(20) l-Cycloheptyl-i-(3-(i-methylpyrazol-3-yi)benzyii-3- 
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(2,4, 6-trimethylphenyl) urea 
mp : 142-143'C 

IR (KBr) : 3346, 2924, 2854, 1630, 1502, 1246 cm"^ 
NMR (CDCI3, 6}' : 1.35-2.10 (12H, m) , 1.9" (6K, s), 
5 2.19 {3H, s), 3.95 (5K, s) , 4.38-4.58 (IH, sa) , 

4.55 (2K, s), 5.49 (IH, s) , 6.53 (l.H, d, 
J=2.2H2), 6.77 (2H, S) , 7.30-7.50 (31-:, c.) , 7.65- 
7.88 (2K, ni) 
APCI-M.'^SS (m/z) : 445 (M+H*) 

10 

(21 ) 1-Cycloheptyl-l- [ 3- (l-methylpyrazol-S-yl ) benzyl ] -3- 
(2,4, 6-t r imethylphenyl ) urea 
mp : 171-172'C 

I?. (KBr) : 3307, 2924, 2856, 1626, 1506, 1254 cm~- 
15 NMR (CDCI3, 5) : 1.38-2.10 (12H, m) , 2.00 (6H, s) , 

2.21 (3H, s), 3.89 {3H, s) , 4.30-4.50 (IH, m) , 
4.57 {2H, s), 5.46 (IH, s) , 6.29 (IH, d, 
J«1.9Hz), 6.80 (2H, s), 7.25-7.56 (5H, lu) 
APCI-MASS (m/2) : 445 (M-i-H"*") 

20 

(22; l-Cycloheptyi-l-r3-(inidazol-4-yl)benzyl]-3- (2, 4, 6- 
rrimethylpher.yl ) urea 

IR (KBr) : 3140 (br) , 2924, 2S56, 1635, 1608, 1457 cm"- 
NMR (DMSO-dg, 6) : 1.25-1.90 (12H, m) , 2.07 (6H, £), 
25 2.20 (3H, S), 4.07-4.27 (IH, n) , 4.52 (2H, s) , 

6.82 (2H, s), 7.08-7.80 (7H, n) , 12.13, 12.53 
(total IH, each br) 
.APCI-M.S.SS (m/z) : 431 (M+.H"^) 

30 (23) 1-Cycloheptyl-l- [4- (5-methyl-l, 3, 4-oxadia2ol-2- 
yl)ben2yl]-3- (2, 4, 6-trimethylphenyl) urea 
mp : 123-124'C 

IR (KBr) : 3319, 2924, 2856, 1622, 1500, 1243 cm"^ 
NMR (CDClj, 5) : 1.35-2.10 (12H, n) , 2.04 (6H, s) , 
35 2.22 (3H, s) , 2.62 (3H, s), 4.20-4.40 (IK, n) , 
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7.59 (2H, m), 7.98-8.08 (2.H, m) 
APCI-MASS im/z) : 447 (M+H+) 

yl ) benzyl ] -3- (2, 4 , 6- trimethylphenyl ) urea 
nip : 142-145''C 

« (KBr, : 2600-3700 ,br), 292., 2856, 1633, 1608 
1558, 1504, 1238 crn-l 
3- °l ■ 1.36-2.15 (I2H, m) , 1.90 (6K, s) 
2-" (3H, 2.16 ,3H, s), 4.37-<,.57 ,1H, ' 

— -H. ...7:;. 

7-57 (2H, m), 8.05-8.17 (2H, m) 
APCI-MASS im/z) : 44 6 (M+H+) 

(25) l-Cycloheptyl-l-r4-(4-benzyl-5-.n.ethyl-4H-. 2 4- 

trxazol-3-yl,benzyl,-3-(2,4,6-tri.ethyIpheny;)urea 
inp : 193-194»C 

IR (KBr, : 3296, 2924, 2856, 1626, 1506, 1252, 
847 cj,-l 

NMR ,CDCl3, 6) : 1.35-2.05 ,12H, , 2.00 ,6- 3, 
2.21 (3H. 3), 2.39 ,3K, 3,, 4.20-4.40 ,1H,' ' 
,2„. s,, 5.15 ,2H, 5.43 UH, . 

,5 ' ' ^•'''-■'•0= (2H, m), 7.30-7.60 (7K „, 

<26, -C.c^0^=PtVl-l-,3-,2-.ethyl-2H-«..a..l-5-,l>.,„,,,,. 
J- ( 2 , 4 , 6- trimethylphenyl ) urea 
nip : 175-176*C 

^"^^^ = ''2'' 2922, 2856, 1628, 1500, 1^55 cm"! 
NMR (DMSO-dfT, 5) • 1 30-1 Qn m . 

6' • 1.30 1.90 {12H, m), 2.09 {6K, s' 

2.20 (3H, s), 4.12-4.30 (IH, m) , 4.42 (3H s) 
^•59 (2H, s), 6.83 (2H, s), 7.40-7.65 (3K,' n» ' 
"^•^^-^•95 (IH, m), 8.06 (IH, s) 
^5 APCI-MASS (m/z) : 447 (M+H*) 
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(27) 1-Cycloheptyl-l- [3- {l-methyl-lH-tetrazol-5-yl)ben2yl]- 
3- (2, 4, 6-trimethylphenyl) urea 

mp : 171-173°c 

IR (KBr) : 3323, 2924, 2854, 1626, 1502, 1444, 
5 1254 cm"^ 

NMR (DMSO-dg, 6) : 1,40-1.90 (12H, m) , 2.06 (6H, s), 
2.20 (3H, s), 4.16 {3H, s) , 4.10-4.28 (l.H, m) , 
4.59 (2H, s), 6.83 (2K, s), 7.54-7.80 (5H, m) 
APCI-MASS (m/z) : 447 (M+H"^) 

10 

(28) 1-Cycloheptyl-l- (4- (1,2, 4-lH-triazol-l-yl)benzyl]-3- 
(2,4, 6-trimethylphenyl) urea 

IR (KBr) : 3310, 2924, 2856, 1639, 1518, 1277, 
1147 cm"^ 

15 NMR (CDCI3, 6) : 1.40-2.10 (12H, m) , 2.07 (6H, s) , 

2.22 (3H, s), 4.20-4.40 (IH, m) , 4.58 (2H, s) , 
5.49 (IH, s), 6.82 (2K, s) , 7.50-7.60 (2H, m) , 
7.64-7.74 (2H, m) , 8.11 (IH, s), 8.55 (IH, s) 
APCI-MASS (m/z) : 432 (M+H"^) 

20 

(29) 1-Cycloheptyl-l- [4- (1,2, 3-lH-triazol-l-yl) benzyl ] -3- 
(2, 4, 6-trimethylphenyl ) urea 

IR (KBr) : 3331, 2924, 2856, 1637, 1498, 1319, 1234, 
1034 cm"^ 

25 NMR {CDCI3, 5) : 1.40-2.10 (12H, m) , 2.07 (6H, s) , 

2.22 (3H, s), 4.20-4.38 (IH, m) , 4.60 (2H, s), 
5.55 (IH, s), 6.83 (2H, s), 7.52-7.61 (2H, m) , 
7.70-7.80 (2H, m) , 7.86 (IH, S) , 8.00 (iH, s) 
APCI-MASS (m/z) : 432 (M+H+) 

30 

(30) 1-Cycloheptyl-l- [4- (2H-1, 2, 3-triazol-2-yl)benzylj -3- 
(2,4, 6-trimethylphenyl) urea 

mp : 157-158°C 

IR (KBr) : 3311, 2924, 2856, 1626, 1512, 1255, 955, 
35 847 cm"^ 
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<C0Cl3. 5, : 0-2.10 ,12H. .n, , ,.o, ,e„. 3, 

2-21 (3H, s,, 4.25-4. 45 (IH, m) , 4.57 ,2^, 

(IH, 6.81 ,2H, s), 7.48-7.58 ,2H, n,, ,' 

7.82 (2H, SI, 8.04-8.14 (2H, m) 
APCI-MASS (m/z) : 432 (m+h*) 

<3:. ;-^J-^°^=Ptyl-l-I.-.4-.ethyIpipera.i„-i-yi„e„.,ij-3- 
(2,4, 6- t rimethylphenyl ) urea 

IR (KBr, : 3390, 3335, 2925, 2855, 2795, 2360. 1645. 

1610, 1515 cin"l 
mR ,DMS0-d6, 6. : 1.3-1.9 ,12H, , 2.05 ,6H, 3, 

2„ : ' ^-'s 

15 t' '-3^ 

(IH, br s) 

APCI-MASS (m/z) : 463 (M+H+) 

(32) ^-CycIoheptyl-l-r4-(4-methylsulfcnylaminophenyl,- 
benzyl ] -3- (2, 4 , 6-triinethylphenyl ) urea 



20 IR (KBr) 



25 



30 



3400, 3340, 2975, 2925, 2860, 1640, 
1500 cm-l 



35 



NMR (DMSO-d,, 5) : 1.3-I.9 (12H, .) , 2.O8 (6H, s) 

2-20 (3H, s), 3.01 (3H, s) , 4.1-4.3 (IH, .) , ^.53 
(2H, s), 6.83 (2H, s) , 7.27 (2H, d, J=8.4H2), 
7.^7 (2H, d, J=8.4H2), 7.53 (IH, br s), 7.55-7 7 
(^H, m), 9.82 (IH, s) 
APCI-MASS (m/2) : 534 (M+H+) 

(33) l-Cycloheptyl-i-f4-[2-(l-trityl-iH-tetra2ol-5- 
yl ) .ohenyl ] benzyl ] -3- (2, 4, 6- trimethylphenyl ) urea 
IH (K3r) : 3407, 3058, 3026, 2924, 2856, 1647, 1608, 
14 93 cm-l 

NMR (DMSO-dfi, 5) • 1 4-1 ft m9w 

6' i.4 1.8 (12H, m), 2.04 (6H, s) 

2-20 (3H, s), 4.05-4.25 (IH, m) , 4.48 (2H s) ' 
6-83 (2H, s), 7.04 (2H, d, J=7.9Hz), 7.23' (2H,' d. 
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J=7.9H2), 7.5-7.8 (5H, m) 
FAB-MASS (m/z) : 751 {M+H"^) 

(34) 1-Cycloheptyl-l- [4- (N-benzoylsulfamoyl) benzyl] -3- 
5 (2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3415, 3361, 2924, 2858, 1632, 1593, 
1549 cm"^ 

NMR (DMSO-dg, 6) : 1-4-2.0 (12K, m) , 2.07 (6H, s), 

2.20 (3H, s), 4.1-4.3 (IH, m) , 4.51 (2H, s) , 6.81 
10 I2H, s), 7.2-7.4 {5H, m) , 7.53 (IH, br s) , 7.76 

(2H, d, J=8.0Hz), 7.88 (2H, d, J=8.0Hz) 
APCI-MASS (m/z) : 548 (M+H+) 

(35) 1-Cycloheptyl-l- [4- (N-phenylsulfonylcarbamoyl) benzyl ]- 
15 3- (2, 4, 6-trimethylphenyl) urea 

IR (KBr) : 3380, 3290, 3055, 2920, 2855-, 1690, 1625, 

1610, 1505 cm"l 
NMR (DMSO-dg, 6) : 1.3-1.8 (12H, m) , 2.07 (6H, s) , 

2.21 (3H, s), 4.1-4.25 (IH, m) , 4.53 (2H, s) , 
20 6.83 (2K, s), 7.38 (2H, d, J=8.2H2), 7.65-7.8 

(4H, m), 7.82 (2H, d, J=8.2.Hz), 8.00 (2H, d, 
J=6.7H2) 
APCI-MASS (m/z) : 548 (M+H+) 

25 (36) 1-Cycloheptyl-l- [4- (3-pyridylmethyl)benzyl] -3- (2, 4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3412, 3304, 3028, 2920, 2854, 1626, 
1502 cm"l 

NMR (CDCI3, 5) : 1.4-2.1 (12H, m) , 1.95 (6H, si, 2.21 
30 (3H, s), 3.98 (2H, s), 4.35-4.55 (IH, m) , 4.48 

(2H, s), 5.42 (IH, s), 6.79 (2H, s) , 7. IS (2H, d, 
J=7.7Hz), 7.15-7.25 (IH, m) , 7.35 (2H, d, 
J=7.7Hz), 7.4-7.5 (IH, m) , 8.4-8.5 (2H, m) 
APCI-MASS (m/z) : 456 (M+H"^) 



35 



WO9«/105S9 

PCT/JP95/01982 



- 155 - 

(37! l-Cy=loheptyl-l-!4-,4-py.-idyl=,ethyl,ber.zyl,-3-,2,<, 6- 

trimethylphenyl) urea 

IR <KBr, . 3408, 3304, 3=24. 2922, 2S56, 1632, 160S, 

1512 

NMR (CDCI3, 5) : 1.4-2.: (12K, ni) i gc , . 

' ' -^-^S (6h, s), 2.21 

(3.-^, 3], 3.96 (2H, s;, 4.55-4.5 (IH, , 4.48 
s), 5.42 (IH, 3;., 6.79 (2.H, s) , 7.09 (,h, 
dd, J=6.0, 1.6HZ), 7.20 (2H, d. J«8.1Hz), 7 37 
d, J=8.1Kz), 8.49 (2K, dd, J=6.0, 1.6Hz) 
APCI-MASS (in/2) ; 456 



10 



■15 



20 



25 



30 



35 



(38) l-Cyclohe?tyl-l- (3-ben2yibenzyl) -3- (2, 4, 6- 

trimethylphenyl) urea 

IR (K3r) : 3223, 3025, 2922, 2854 i&Ofi , -1 

3' o, 1.4 2.C (.2.-., n), 1.95 (6K, s) , 2.21 
(3K, s), 3.97 (2K, 3), 4.46 (2H, 3), 4.3-4.5 (^H, 
5.42 (IH, 3), 6.73 (2.H, 3), 7.1-7.35 (9H, ^j' 
APCI-MASS (m/z) : 455 (M+H+) 

(39) i-Cyclc.heptyl-l-r4-(pyrazol-l-yl:.et.hyl)benzyl]-3- 
(2, 4, 6-triinethylphenyl) urea 
IR? : 150-151 "C 

IR (KBD : 3307, 2922, 2856, 1528, 1508, 1^50, 
750 cni~l 

NMR (CDCl:,, 5) : 1 38-2 n=i nou 

3' -^-^y 2.0o (12H, n), 1.97 (6H, s) , 

2.21 (3H, s), 4.30-4.45 (IH, , 4.49 (2H, s) 
5.32 (2H, 3), 5.39 (1.:,-, s), 6.28 (IH, dd, J=2!o, 
2.0Kz;, 6.79 (2H, 3), 7.15-7.28 (2H, r.) , 7.32- 
7.42 (3H, m), 7.55 (l.H, d, J=2.0Hz) 
APCI-MASS (rc/z) : 445 (M+.H*) 

(40) l-Cycloh6ptyl-l-r4-(irnidazol-l-yln>.e.hyI,benzyi:-3- 
(2, 4, o-trimethylplienyl) urea 

IR (KBr) : 3329 (b*-) PQ^j oa^- i -o-. 

(D.;, ^y^.], 285d, 1d37, 1504, 1234 

849, 735 an-i 
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NMR (CDCI3, 6) : 1.35-2.05 (12H, m) , 1.99 (6H, s), 
2.21 (3H, s), 4.25-4.45 (IH, m) , 4.51 (2H, s) , 
5.12 {2H, s), 5.40 (IH, s), 6.80 (2K, s), 5.89 
(IH, s), 7.10 (IH, s), 7.13-7.23 (2H, m) , 7.35- 
5 7.45 (2H, m) , 7.61 (IH, s) 

APCI-MASS (m/2) : 445 (M+H*) 

(41) 1 -Cycloheptyl- 1 - [ ( 6-hydroxy-2 ,5,7, 8- te tramethyl- 
chroinan-2-yl) methyl] -3- (2, 4, 6-trimethylphenyl) urea 

10 IR (KBr) : 3313, 2924, 2858, 1740, 1643, 1610, 

1510 cni~l 

NMR (DMSO-dg, 6) : 1.15 (3H, s) , 1.3-2.1 (16H, m) , 
2.55-2.65 (IH, m) , 1.92 (3H, s) , 1.99 (3H, s), 
2.02 (6H, s), 2.03 (3H, s), 2.21 (3H, s), 3.53 
1^ (2H, br s), 6.83 (2H, s), 7.44 (IH, br s) 

APCI-MASS (m/z) : 493 (M+H+) 

(42) 1-Cycloheptyl-l- [4- [N- (3, 5-di-tert-butyl-4- 
hydroxyphenyl ) carbamoyl ] benzyl ] - 3- (2 , 4 , 6- 

20 trimethylphenyl) urea 

IR (KBr) : 3639, 3417, 3321, 2951, 2924, 2860, 1643, 

1610, 1502 cm"l 
NMR (DMSO-dg, 6) : 1.39 (18H, s) , 1.4-1.9 {12H, m) , 

2.10 (6K, s), 2.21 (3H, s) , 4.1-4.3 (IH, m) , 4.57 
25 (2H, s), 6.78 (IH, s), 6.85 (2H, s), 7.41 (2H, d, 

J=8.3Hz), 7.90 (2H, d, J=8.3H2), 7.44 (2H, s) , 
7.59 (IH, br s), 9.87 (IH, br s) 
APCI-MASS (ra/2) : 612 (M+H"^) 

30 (43) 1-Cycloheptyl-l- [4- [N- (4-fluoropheRyl) carba.moyl}- 
benzyl]-3- (2, 4, 6-trimethylphenyl ) urea 
IR (KBr) : 3280, 2926, 2856, 1643, 1610, 1549, 
1508 cm"l 

NMR (DMSO-dg, 6) : 1.4-1.9 (12H, m) , 2.11 (6H, s) , 
^5 2.21 (3H, s), 4.1-4.3 (IH, m) , 4.57 (2H, s) , 6.85 
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(2H, s), 7.15-7.3 (2H, nt) , 7.43 (2H, d, J=8.2Hz), 

7.64 (IH, br s), 7.75-7.85 (2H, m) , 7.90 ,2H, d 
J=8.2Hz), 10.22 (IH, s) ' 
APCI-MASS (m/2) : 502 (M+H+) 

(44) i-Cycloheptyl-l-[4-[N-(4-fluorophenyl)-N- 

.ethylcarba.oyl3benzyl3 -3- (2, 4, .6-.ri.ethylp,enyl) urea 
IR (KBr, : 3321, 2951, 2923, 2860, 1638, 1606 cm-1 
NMR (DMSO-de, a, : 1.4-1.8 a2H, .) , 2.01 r6H, I, 

2-20 (3H, s), 3.30 (3H, s,, 4.0-4.2 (IH, .) , 4.42 
(2H, s), 6.82 (2H, s), 7.05-7.3 (8H, m) , 7.47 
(IH, br s) 
APCI-MASS (in/2) : 516 (M+.H+) 

(45) l-Cycloheptyl-i-f4-[(2,4-dioxothia2olidin-5- 

yl ) methyl ] benzyl ] -3- (2 , 4 , 6- trimethylphenyl ) urea 
IH (KBr, : 2931, 2858, 2765, 1753, 1709, 1689, 1606, 

1632, 1564, 1535, 1502, 1481 cm'^ 
NMR (DMSO-d„ 6) : 1.4-2.1 (12H, .,,2.05 (6H, s,, 

2.20 ,3H, s,, 3.0-3.2 (IH, , 3.3-3.45 (IH, , 
4.0-4.2 (IH, m,, 4.47 (2H, s, , 4.85-5.0 (IH, r) 
°.82 (2H, s,, 7,19 (2H, d, J=8.2Hz,, 7.25 (2H, d, 
J=8.2H2,, 7.44 (IH, br s), 12.3 (IH, br, 
APCI-MASS (m/2) : 494 (M+H+, 

(46, l-Cycloheptyl-l- [4- [ (2, 4-dioxothia2olidin-5- 

yUdene)methyl]ben2yl]-3- (2, 4 , 6-trimethylphenyl ) urea 
IR (KBr) : 3410, 3122, 2924, 2958, 2758, 1743, 1707 

1603, 1504 cm"- 
NMR (DMSO-dg, 6) : 1.4-1.9 (12H, m, , 2.08 (6H, s, 

2.21 (3H, s,, 4.1-4.3 (IH, m, , 4.54 (2H, s, , 6.84 
(2H, s,, 7.44 (2H, d, J=3.3K2,, 7.56 (2H, d, 
J=8.3H2,, 7.61 (IH, br s, , 7.77 (IH, s),'^/60 
(IH, br, 

APCI-MASS (in/2, : 492 (M+H+) 



20 



25 



30 
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(47) 1-Cycloheptyl-l- [4- (2-cyanophenyi ) benzyl j -3- (2,4,6- 
rrimethylphenyl ) urea 

IR (K3r) : 3410, 3330, 2925, 2855, 2225, 1640, 1610, 
1500 cn"- 

5 NMR (CDCI3, 0) : 1.5-1.8 {12H, ir.) , 2.02 (cH, s) , 2.2 

(3H, s), 4.35-4.55 (IH, rr>) , 4.58 (2H, s) , 5.49 
(IH, s) , 6.80 (2K, s), 7.4-7.S (8H, .t.) 
APCI-iMASS (m/2) : 466 (M+H"*") 



10 ExamnlP 7 3 

The following compounds v^^ere obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14, 15, 
16 or 17. 



15 (1) 1-Cycloheptyl-l- [4- (4 •-chlorophenoxy)benzyl]-3- [2, 4- 

bis (methylthio) -6-methylpyridin-3-yl]ure3 
IR (KEr) : 3371, 2924, 2856, 1662, 1589, 1564, 1506, 

1485 cm"- 

NMR (DMSO-dg, 5) : 1.35-1.9 (12H, m) , 2.39 (6H, s), 
20 2.44 (3H, s), 4.0-4.2 (IH, m) , -4.46 (2H, s), 6.8 

(IK, s), 6.95-7.1 (4H, m) , 7.35-7.5 (4K, m) , 7.8-, 
(IH, br s) 
A?Cl-liASS (m/z) : 556 (M+H"") 

25 (2) 1-Cycloheptyl-l- [4- (4-fluorophenoxy) benzyl] -3- [2, 4- 

bis (methylthio) -6-methylpyridin-3-yi ] urea 
IR (KBr) : 3313, 2955, 2924, 2872, 1655, 1564, 
1497 cn~- 

NMR (DMSO-dg, 6) : 1.4-1.9 (8H, m) , 2.39 (6H, s) , 
30 2.44 (3K, s), 4.3-4.5 (IH, m) , 4.47 (2K, s) , 6.86 

(IH, s), 6.9-7.1 (4H, m) , 7.15-7.35 (4H, n) , 7. 57 
(IH, s) 

APCI-M.BSS (m/z) : 512 (M+H^) 



35 



(3) i-Cycloheptyl-1- (3-phenoxybenzyl) -3- [2, 4- 
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bis (methylthio) -6-methylpyridin-3-yl j urea 
IR (K3r) : 3294, 2924, 2554, 1740, 1635, 1562, 
14S3 cr~^ 

N>fR (DMSO-d„ 5) : 1.3-2.0 (12H, , 2.32 (6H, 

2.43 (3H, s;, 4.0-4.2 (IH, m,, 4.47 (2H, s), 
(1^1, s), 6.9-7.45 (9.H, , 7.84 (IH, br s- 

APCI-MASS (m/2) : 522 (K+H*) 

(4) ^-Cycloheptyl-i-f3-(4-fluorophenoxy)benzyl]-3-f2 4- 
bis (methylthio) -6-.'nethylpvridin-3-yl]u-ea 
IR (KBr, : 3332, 3066, 2926, 2856, 1664, 1608, 1564, 

14 97 

3' 2.03 (12h, la), 2.34 (SK, s) , 

2-45 (6H, s), 4.15-4.4 (IH, n) , 4.54 (2K, s) , 
5-46 (IH, s), 6.53 (IH, s), 6.85-7.4 (8H, .t.) 

(5) ^-<4-Dimethyla.minoben2yl)-i-(3-(pyrazol-3-yl,benzyll- 
3 (2, 4, 6--trifIuorophenyl)urea 

IR (KBr) : 2600-3650 (br) , 1635, 1614, 1522, 1448, 
1352 ciP"- 

"6' • -^-BS (oH, s), 4.39 (2H, s) , 4.47 

(2H, s), 6.55-6.77 {3H, n) , 7.08-7.83 (9H, irj' 
8.39 (IH, s), 12.89, 13.33 (total IH, each b^)' 
APCI-MASS (m/z) : 480 {M+K+) 

(6) 1- (2, 3, 5, 6-Tetrahydro-4H-pyran-4-yl) -l-[4- (4. 

iluoro?henoxy)benzyl]-3-r2,4-bis(inethylthio)-6- 
inethylpyridin-3-yl ] urea 

IR (KBr) : 3294, 3064, 2956, 2926, 2848, 1655. 156^ 
1497 CT."! 

.NMR (DMSO-dg, 5) : 1.55-1.85 (4H, m) , 2.40 (6H, 3,, 
2.45 (3K, s), 3.3-3.5 (2K, n) , 3.8-3.9 (2H, 
4.1-4.3 (IH, m), 4.51 (2H, s) , 6.87 (iH, sj/^g. 
7.4 (8K, ro) , 7.98 (IH, br s) 
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(7) 1- (2-Phenylethyl) -1- (4- (4-fluorophenoxy) benzyl] -3- 
[2, 4 -bis (inethylthio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3294, 3062, 3026, 2924, 1655, 1562, 

1497 cm"^ 

NMR {CDCI3, 6) : 2.40 (3H, s) , 2.48 (3H, s), 2.51 
(3H, s), 3.01 (2H, t, J=7.8H2), 3.61 (2H, t, 
J=7.8Hz), 4.43 (2H, s), 5.65 (IH, br s) , 6.64 
(IH, s), 6.9-7.1 (6H, m), 7.2-7.35 (7H, m) 
APCI-MASS (m/2) : 548 (M+H"^) 

(8) 1- (2-Ethoxyethyl) -1- [4- { 4-fluorophenoxy) benzyl] -3- 
[2, 4-bis (methylthio) -6-methylpyriciin-3-yl ] urea 

IR (KBr) : 3298, 3063, 2976, 2926, 2881, 2856, 1664, 
1562, 1495 cm"^ 

15 NMR (DMSO-dg, 6) : 1.12 (3H, t, J=6.9Hz), 2.40 (6H, 

s), 2.45 (3H, s), 3.46 {2H, q, J=6.9H2), 3.4-3.65 
{4H, m) , 4.54 (2H, s) , 6.87 (IH, s) , 6.93-7.4 
(8H, m) , 7.9 (IH, br s) 
APCI-MASS (m/z) : 516 (M+.H*) 

20 

(9) 1 -Benzyl- 1- ( 3-phenoxybenzyi ) -3- (2, 4-bis (methyl thio ) -6- 
methylpyridin-3-yl ] urea 

IR (KBr) : 3404, 3032, 2997, 2922, 1668, 1610, 1562, 
1500, 1452 cm~^ 

25 NMR (DMSO-dg, 5) : 2.35 (6H, s) , 2.43 (3H, s), 4.44 

(2H, s),.4.47 (2H, s), 6.86 (IH, s) , 6.9-7.45 
(14H, m) , 8.24 (IH, br s) 
APCI-MASS (m/z) : 516 (M+H"^) 



30 (10) l-Benzyl-l-[3-(4-fluorophenoxy)benzyl]-3-(2,4- 
bis (methylthio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3298, 3062, 3028, 2922, 1662, 1564, 
1498 cm"l 

NMR (CDCI3, 6) : 2.36 (3H, s) , 2.46 (6H, s) , 4.61 
35 (2H, s), 4.62 (2H, s), 5.65 (IH, s) , 6.85-7.4 
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(13H, m) 

APCI-MASS (m/2) : 534 (M+H+) 

(11) i-Cycloheptyl-l-[3-(pyrazol-3-yl,benzyl]-3-[2,4- 
bis (methyl thio) -6-methylpyridin-3-yl ] urea 
IR (KBr) : 3211, 3061, 2924, 2856, 1643, 1564, 1531 
1485 cm-l 

NMR (DMSO-df-, 6) • l 4-1 q , ^ 

6' ^1 ' 1.4 1.9 {12H, m), 2.39 (6H, s) , 

2-45 (3H, s), 4.0-4.2 (IH, n.) , 4.52 (2H, s), 6 6- 
6.7 (IH, :r.), 6.86 (IH, s), 7.2-7.9 (6H, m) , 12.85 
(IH, br s) 

APCI-MASS (m/z) ; 496 (M+H+) 

(12) 1-Benzyl-i- [3- (l-inethylpyrazol-3.yl, benzyl] -3- [2, 4- 
bis (n»ethylthio)-6-methylpyridi.n-3-yl]urea 
mp : 165-166"C 

IR (KBr, : 3280, 2922, 1643, 1562, 1500, 1435 cm-1 
NMR (CDCI3, 6, : 2.36 (3H, s) , 2.46 (6H, s), 3.95 

(3H, s), 4.66 (4H, s), 5.70 (IH, s) , 6.57 (IK, d, 
J=2.3Hz,, 6.61 (IH, s), 7.22-7.45 (8H, m) , 7.72- 
7.80 (2H, m) 
FAB-MASS (m/z) : 504 (M+H+) 

(13) I-Benzyl-i-r3-(i-methylpyra2ol-5-yl)benzyl]-3-{2,.- 
bis(niethylthio)-6-methylpyridin-3-yl]urea 
IR (KBr) : 3280, 2922, 1649, 1562, 1500, 1431, 
1390 cm"I 

NMR (CDCI3, 5) : 2.35 (3H, s), 2.45 (3H, s), 2.46 
(3H, s), 3.88 (3.H, s), 4.64 (2.H, s) , 4.71 (2H, 
s), 5.70 (IH, s), 6.32 (IH, d, J=1.9H2), 6.6i' 
(IH, s), 7.20-7.55 (lOH, m) 

FAB-MASS (m/z) : 504 (M+H+) 

(14) l-Benzyl-l-[4-(i-methylpyra2ol-3-yl,ben2yl]-3-[2,4- 
bis (methyl thio ) - 6-methylpyridin-3-yl ] urea 
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IR (KBr) : 3305, 2922, 1659. 1564, 1489, 1338, 
1227 cm"- 

NMR (CDCI3, 6) : 2.38 (5H, s), 2.47 (3K, s)', 2.49 
(3H, s), 3.96 (3H, s), 4.63 (4K, s), 5.71 (IH, 
s), 6.54 (IH, d, J=2.3H2), 6.62 (IH, s), 7.25- 
7.47 (8H, m), 7.75-7.85 (2H, m) 

APCI-MASS (m/z) : 504 (M+H"^) 

(15) l-Eenzyl-l- [4- ( l-inethylpyra2ol-5-yl) benzyl] -3i- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 

IR (KBr) : 3286, 2922, 1657, 1562, 1495, 1389 cm"^ 
NMR (CDCI3, 6) : 2.40 (3K, s), 2.47 (3H, s) , 2.49 
(3H, s), 3.90 (3H, s) , 4.66 (2H, s), 4.69 (2K, 
S), 5.71 (IH, s), 6.31 (IK, d, J=1.SH2), 6.63 
(IH, s), 7.25-7.51 (9H, m) , 7.52 (IH, d, J=1.9Hz) 
APCI-MASS im/z) : 504 (M+H"^) 

(16) l-Benzyl-l-[4- (pyra2ol-3-yl)benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
mp : 150-152°C 

IR (KBr) : 3400, 3215, 2922, 1649, 1560, 1487, 
1228 cm"- 

NMR (DMSO-dg, 6) : 2.44 (6H, s), 2.47 (3H, s) , 4.46 
(4H, s), 6.72 (IH, s), 6.90 (IH, s) , 7. 22-7. 90 
(lOH, m), 8.30 (IH, s) , 12.87, 13.27 (total IH, 
each br) 

APCI-M.1ISS U/z) : 4 90 (M+K"^) 

(17) 1-Cycloheptyl-l- [4- (pyrazoi-3-yl ) benzyl ] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 

mp : 174-175'C 

IR (KBr) : 2690-3700 (br; , 2924, 2856, 1637, 

1564, 1484, 1340, 1207, 804 cn-"- 
NMR (DMSO-dg, 5) : 1.30-1. 90 (12H, m) , 2.41 (6H, s), 
2.45 (3H, s), 3.95-4.15 (IK, m) , 4.49 {2H, s) , 
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i2.80, 13.19 (total IH, each br) 
APCI-MASS im/z) : 496 

''''' i:iTT7''^''''''-''-''^^^^^^ 

b.s(xnethyUhio)-6-methyIpyridin-3-ylju.ea 
mp : 170-173'C 

i223 cm ^ 

I^H s,, 4.41 ,2H, s,. 4.45 ,2H, s,, 6.67 aH, br 

, K.ee-, o3,3„. ... ,.„...,o ,,,3,^; 
<IH, s), 12.89, 13.30 (total IH, „ch brl 
APCI-Mass im/z) : 520 (M^H*) 

n9> l-H-Fluorobenzyl,-l-,3.,py„,,i.3 

b.s,n,ethyUhio,-6-„«hylpyridin-3-yl,urea " 

: lee-iee^'c 

" (KBD : 3390, 3257, 2920, 1653, 1562, 1489 
1227 cm-1 

'2H. s,, 4.49 ,2H, s,, 6.66 ,1H, d, J.2.O.H.,, 
^"). 8.30 ,1H, s,. 12.89, 13.30 .total IH, each 
APCI-MASS (m/z) : 508 (M+H+) 

<20, ;-;^--i-thyla.inobenzyl,-l-,3-,py„zol-3-yl,b.n.yl,- 

1 2, 4 -ba 3 (methyl thio) -6-.,ethylpyrldl„-3-yi , urea 
rop : 185-188-c 

IX IKBr, : 3236. 2922, 1633, 1612, 1524, 1487, ,338 
1219 cin-1 

NMR (DMSO-dc. 6) • 5 /-lt 

6' 6) . 2.42 (OH, s), 2.47 (3H, s), 2.89 

6H 3), 4.35 (2H, br s), 4.42 (2.H, br s), 6.60- 

6-76 (3H, m), 6.90 (IK, s), 7.10-7.90 (7H, m) 
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8.23 (IH, s), 12.89, 13.30 (total IH, each br) 
APCI-MASS Im/z) ; 533 (M+H+) 

(21) l-Benzyl-l- [4- {l-methylpyrazol-4-yl) benzyl] -3- (2, 4- 
5 bis (methylthio) -6-methylpyriciin-3-yl] urea 

mp : 224-225''C 

IR (KBr) : 3217, 2922, 1655, 1566, 1498, 1456, 1228, 
806 cm~^ 

NMR (DMSO-dg, 6) : 2.43 (6H, s) , 2.47 {3H, s) , 3.86 
10 (3H, s), 4.30-4.50 (4H, m) , 6.90 (IH, s) , 7.20- 

7.40 (7H, m), 7.50-7.60 (2H, m) , 7.86 (IH, s), 
8.13 (IH, s), 8.28 (IH, s) 
APCI-MASS (m/z) : 504 (M+H+) 

(22) 1-Cycloheptyl-l- [4- (l-methylpyrazol-4-yl)benzyl) -3- 
(2, 4-bis (methylthio) -6-inethylpyridin-3-yl)urea 
mp : 247-248'C 

IR (KBr) : 3188, 2922, 2854, 1641, 1564, 1491, 
1213 cm"l 

NMR (DMSO-dg, 6) : 1.30-1.90 {12H, m) , 2.40 (6H, S), 
2.45 (3H, s), 3.85 (3H, s), 3.90-4.15 (IK, m) , 
4.45 (2H, s) , 6.86 (IH, s), 7.28-7. 38 (2H, m) , 
7.43-7.54 (2H, m) , 7.83 (IH, s) , 7.85 (IH, br s), 
8.10 (IH, s) 
APCI-MASS (m/z) : 510 (M+H"^) 

(23) l-Benzyl-l- [3- {imidazol-4-yl) benzyl] -3- [2,4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
mp : 134-136»C 

30 IR (KBr): 2690-3700 (br) , 1637, 1562, 1490, 1228 cm"- 

NMR (DMSO-dg, 5) : 2.43 (6H, s), 2.47 (3H, s), 4.47 
(4H, s), 6.90 (IH, s), 7.10-7.75 (IIH, m) , 8.28 
(IH, s), 12.17, 12.55 (total IH, each br) 
APCI-MASS (m/z) : 490 (M+H"^) 
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-^;-^^-^-f3-(2-.ethyl-2H-tetrazol-5-yl,benzyl,-3. 

f2,4-bis(inethylthio)-6-methylpyridin-3-yijurea 

(KBD : 3290, 2922, 1655, 1562, 1493, 1227, 970 
806 cm"^ 

NHK (CDCI3, 5) : 2.39 (3H, s, , 2.47 (3H, s,, 2.48 
H, s, 4.40 (3H, s), 4.67 (2H, s,, 4.72 (2H, 
5.72 (IH, s), 6.62 (IH, s), 7.25-7.58 (7H 
m). 8.01-8.18 {2H, m) 
APCI-MASS (m/z) : 5O6 (M+H+) 

(25) 1-Cycloheptyl-l- [4- [ (2, 4-dioxothiazolidin-5- 

yl)methyl]benzyl]-3-I2,4-bis(inethylthio)-6- 
niethylpyridin-3-yl ] urea 

IH (KBD : 2924, 2860, 2769, 1753, 1701, 1603, 

1506 

NMR (DMSO-dfi, 5) • 1 4-1 Q nou , ^ 

6' i.4 1.9 {12H, m), 2.40 (6H, s) , 

2-45 (3H, s), 3.07 (IH, dd, J=14.0, 9.4Hz), 3 35 
(IH, dd, J=14.0, 4.3HZ,, 3.95-4.15 (IH, , 4.45 
(2H, s), 4.90 (IH, dd, J=9.4, 4.3Hz), 6.86 (IH 

3), 7.17 (2H, d, J=8.1HZ), 7.30 (2H, d, J=8.1Hz), 

^.86 (IH, br s), 12.04 (IH, br) 
APCI-MASS (m/z) : 559 (M+H"^) 

(26) 1-Cycloheptyl-l- [ 4- [ (2, 4-dioxothiazolidir-5- 

yUdene)methylJbenzyl]-3-(2,4-bis(methylthio)-6- 
methylpyridin-3-yl ] urea 

IR (KBr) : 3406, 3124, 2926, 2856, 2765, 1757, 1711, 
1635, 1599, 1487 cm~^ 

NMR (DMSO-d^-, 6) • 1 ^-1 q /lou 

6' oi . 1.3-1.9 (12H, m), 2.40 (6H, s) 

2.<15 (3H, s), 4.0-4.2 (IH, m) , 4.52 (2H, br s)', 
6-86 (IH, s), 7.48 (2H, d, J=8.6H2), 7.54 (2H, d, 
J=8.6Hz), 7.77 (IH, s) , 7.96 (IH, br s), 12 59 
(IH, br) 

APCI-MASS (m/2) ; 557 (M+H*) 
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(27) i-Benzyl-i- [4- (4-fluorophenoxy)benzylj -3- (2,4, 6- 
trimethylpyridin-3-yl ) urea 

IR (KBr) : 3294, 3030, 2922, 1632, 1605, 1498 cir."- 
NMR (DMSO-dg, 6) : 2.08 (3H, s) , 2.26 (3H, s), 2.35 
5 (3H, s) , 4.52 (2H, s), 4.56 (2K, s) , 6.95-7,45 

(14H, n) , 8.02 (IH, br s} 
.BJ'CI-M.'VSS (m/z) : 476 (M+H^) 

(28) 1-Cyclohexyl-l- [4- (4-f luorophenoxy) benzyl j -3- {2, 4, 6- 
trimethylpyridin~3-yl ) urea 

IR (KBr) : 3406, 3313, 2929, 2856, 1714, 1632, 1605, 

1572, 1495 cro"^ 
NMR (DMSO-dg, 6) : 1.0-1.9 (lOH, m) , 2.07 (3H, s) , 
2.24 (3H, s), 2.34 (3H, s) , 3.95-4.15 (IK, m) , 
4.51 (2K, s), 6.95-7.4 {8K, n) , 7.70 (IH, s) 
APCI-MASS (ra/z) : 462 (M+H"*") 

(29) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl] -3- (2, 4, 6- 
trimethylpyridin-3-yl) urea 

20 IR (KBr) : 3310, 1632, 1504, 1483, 1238 c.T»"^ 

.NMR (CDCi3, 6) : 1.38-2.05 (12H, ir.) , 2.C4 (3H, s) , 
2.20 (3H, s), 2.42 (3K, s), 4. 30-4 . 50 (IH, m) , 
4.50 (2K, s), 5.49 (IK, s), 6.82 (IH, 5), 6.83- 
6.93 (2H, m), 6.98-7.08 (2H, m) , 7.32-7.4S (4K, 
25 m) 

APCI-MASS (m/z) : 536, 538 (M+H"^) 
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(30) l-Benzyl-l- [3- (pyrazol-3-yl) benzyl ] -3- (2,4,6- 
trimethylpyridin-3-yl) urea 
30 IR (KBr) : 3236, 2924, 1645, 1564, 1493 crr,"- 

NMR (DMSO-dg, 5) : 2.10 (3K, s) , 2.28 {3H, s), 2.35 

(3H, s), 4.59 (4H, s) , 6.6-6.7 (IH, n-,; , 6.94 (IH, 
s), 7.2-7.8 (lOH, m), 3.07 (IH, br s) , 12.89 (IH, 
br) 

35 APCI-MASS (m/z) : 426 (M+H"^) 
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(31) i-Cycloheptyl-l-[3-(l-tritylpyrazol-3-yl)benzyl]-3- 
(2, 4, 6-triinethylpyridin-3-yl) urea 

IR (KBr) : 3404, 3313, 3059, 3028, 2924, 2856, 1720, 

1650, 1605, 1500, 1481 cm'^ 
NMR (DMSO-dg, 5) : 1.4-1.9 (12H, m) , 1.96 (3K, s) , 

2.19 (3H, s), 2.33 (3H, s) , 4.1-4.3 (IH, m) , 4.54 
(2H, s), 6.71 (IH, d, J=2.5H2), 6.85 (IK, s), 
7.1-7.8 (20H, m) 
FAB-MASS (m/2) : 674 (M+H+) 

(32) l-Benzyl-i-[4-(4-fluorophenoxy)ben2yl]-3-[4,6- 
bis(inethylthio)-2-methylpyridin-5-yl]urea 
IR (KBr) : 3275, 3062, 3030, 2926, 1637, 1535, 
1479 cm-1 

NMR (DMSO-dg, 6) : 2.46 (6H, s) , 2.58 (3H, s) , 4.44 
(2H, s), 4.48 (2H, s), 6.95-7.4 {13H, m) , 8.39. 
(IH, br s) 

APCI-MASS (m/z) ; 535 (M+H+) 

(33) l-Cycloheptyl-l-[4-(4-broinophenoxy)benzyl]-3-[4,6- 
bis (methylthio) -2-methylpyrimidin-5-yl ] urea 
rop : 173-175"C 

IR (KBr) : 3375, 2926, 2852, 1668, 1583, 1479, 1238, 
810 cm-I 

NMR (CDCI3, 6) : 1.38-2.10 (12H, m) , 2.48 (6H, s) , 
2.59 (3H, s), 4.20-4.42 (IH, iti) , 4.54 (2H, s), 
5.40 (IK, s), 6.85-6.93 (2H, m) , 7.00-7.10 (2H, 
m), 7.34-7.50 (4H, m) 

APCI-MASS (m/z) : 601, 603 (M+H+) 

( 34 ) 1 -Benzyl- 1- ( 3- ( 4-fluoro.Dhenoxy) benzyl ] -3- [ 4 , 6- 

bis (methylthio) -2-methylpyriniidin-5-yl J urea 

IR (KBr) : 3271, 3059, 3030, 2926, 2789, 2735, 2605, 

1639, 1585, 1533, 1508 cm"! 
NMR (CDCI3, 5) : 2.46 (6H, s) , 2.58 {3H, s), 4.61 
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(4H, br s), 5.58 (IH, s) , 6.8-7.4 (13H, m) 
APCI-MASS (m/z) : 535 (M+H"*") 

(35) l'Cycloheptyl-1- [3- (pyra2ol-3-yl ) benzyl] -3- [4, 6- 
bis (methyl thio) -2-methylpyriniidin-5-yl ] urea 
mp : 164-165'C 

IR (KBr) : 3194, 2926, 2856, 1633, 1518, 1419, 1296, 
812 cm"l 

NMR (DMSO-dg, 6) : 1.30-1.90 (12H, m) , 2.43 (6H, s), 
2.57 (3H, s), 3.95-4.15 (IH, m) , 4.53 (2H, s) , 
6.65 (IH, s), 7.15-7.90 (5H, m) , 8.07 (IH, s), 
12.86, 13.30 (total IH, each br) 

APCI-MASS (m/z) : 4 97 {M+H+) 

(36) l-Ben2yl-l-[3-(pyrazol-3-yl)benzyl]-3-f4, 6- 
bis (methylthio) -2-methylpyrimidin-5-yl] urea 
mp : 212-213»C 

IR (KBr) : 3388, 3265, 2924, 1653, 1524, 1487, 1390, 
1356, 1298, 1228 cm"^ 

NMR (DMSO-dg, 6) : 2.46 {6H, s), 2.58 {3H, s) , 4.50 
(4H, s), 6.60-6.70 (IH, m) , 7.15-7.85 (lOH, m) , 
8.45 (IH, s), 12.89, 13.32 (total IH, each br s) 

APCI-MASS (m/z) : 491 (M+H"^) 

(37) 1-Benzyl-l- (4- (4 •-fluorophenoxy)benzylJ-3- [2, 4- 
dimethoxy-6-methylpyridin-3-yl ] urea 

IR (KBr) : 3394, 3315, 3062, 2945, 2858, 1660, 1597, 
1497 cm"^ 

NMR (DMSO-dg, 6) : 1.99 (3H, s) , 3.80 (3H, s) , 3.81 
(3H, s), 4.41 {2K, s), 4.45 (2H, s), 6.67 (IH, 
s) , 6.95-7.45 (13H, m) 

APCI-MASS (m/z) : 502 (M+H"*") 



(38) 1-Cycloheptyl-l- [3- (pyra2ol-3-yl ) benzyl] -3- [2, 4- 
35 dimethoxy-6-methylpyridin-3-yl ] urea 
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IR (KBr) : 3379, 3207, 3055, 2926, 2856, 1651, 159 
15C2 crc~- 

NMR {DMSO-dg, 5) : 1.3-1.9 (12H, n) , 2.35 (3H, c), 
3.75 •3H, s,, 5.76 {6r., s), 4.0-4.2 (IH, r:) , 4. 
(2.H, £), 5.55 (IK, s), c. 6-6. 65 (IK, m) , 7.1-7. 
(5H, .Ti; , 12 .85 (IH, br s) 

APCI-M.\SS (m/2) : 4 64 (M-rl-rj 

(39) l-Benzyl-l- [3- (l-triryipyrazol-3-yl)ben2ylj -3- (2, 4- 
di.Tiethoxy-6-methylpyridin-3-yl; urea 

IR (K3r) : 3990, 3066, 3032, 2990, 2933, 167S, 1537 

1512, 1497 c.-i"^ 
NMR (DMSO-df, 5) : 2.36 (3H, s), 3.72 (3H, s) , 3.74 

(3.H, s), 4.46 (4H, br s), £.64 (IK, s) , 6.73 (i:- 

d, J=2.5H2), 7.1-7.7 (24K, ni) 

(40) 1- (^--Fluorobenzyl)-i-[3-(l-trityipyra2ol-3-yi)ben2yl] 
3- (2, 4, 6-trif luorophenyi) urea 

IR (KBr) : 3294, 1637, 1608, 1519, 1446, 1225 cn"- 
MMR ;CDCl3, 5) : 4.58 {2K, s), 4.60 (2H, s) , 5.75 
(IH, s:, 6.54 (IH, d, J=2.5.H2;, 6.57-7,10 (SH, 
ni), 7.13-7.45 (ISH, n", , 7.65-7.80 (2H, rr.) 

(41) l-Cycloheptyl-l- (4-phenylben2yl) -3- 12, 4, 6- 
trimerhylpyridin-3-yi) urea 

IR (KBr) : 3402, 3023, 2924, 2854, 173S, 166C, 16C3, 
1566, 1493 cm~- 

NMR (DMSO-dg, 5) : i.4-1.9 {12H, m) , 2.09 (3K, s) , 
2.27 (3K, s), 2.34 (3H, s) , 4.05-4.25 (IH, m) , 
4.55 (2H, s), 6.93 (IH, s), 7.3-7.8 {9K, m) 

APCI-MASS (TP./z) : 442 {.M+H"^) 

Examplp ?4 

The followi.ng conipounds were obtained according to a 
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similar manner to that of Example 6, 12 or 21. 

(1) 1-Cycloheptyl-l- [4- (pyrazol-4-yl) benzyl] -3- (2,4, 6- 
trimethylphenyl ) urea 

IR (KBr) : 3184, 2926, 2856, 1630, 1650, 1510 cm"^ 
NMR (DMSO-dg, 5) : 1.4-1.9 (12H, m) , 2.09 (6H, s), 
2.21 (3K, s), 4.05-4.25 (IH, m) , 4.48 (2H, s), 
6.83 {2H, s), 7.28 (2H, d, J=8.2H2), 7.50 (IH, br 
S), 7.56 (2H, d, J=8.2Hz), 7.87 (2K, s) 



(2) 1-Cycloheptyl-l- [3- (pyrazol-3-yl)benzyl] -3- [2, 4- 
dimethoxy-6-methylpyridin-3-yl)urea 

IR (KBr) : 3406, 3228, 3062, 3026, 2974, 1676, 1653, 
1597, 1508 cm"l 

15 NMR (DMSO-dg, 6) : 2.37 (3H, s) , 3.79 (3H, s) > 3.80 

(3H, s), 4.47 (4H, s) , 6.65 (IH, d, J=2.7Hz), 
6.66 (IH, s), 7.2-7.5 (7H, m) , 7.65-7.8 (4H, ra) 
APCI-MASS (m/z) : 458 (M+H*) 

20 (3) l-Cycloheptyl-l-[3-(pyrazol-3-yl)benzyl)-3-(2,4,6- 

trimethylpyridin-3-yl ) urea 

IR (KBr) : 3400, 3224, 3055, 2929, 2856, 1714, 1633, 

1568, 1500 cm"l 
NMR (DMSO-dg, 6) : 1.4-1.9 (12H, m) , 2.09 (3H, s), 
25 2.26 (3H, s) , 2.34 (3H, s), 4.05-4.25 (IH, m) , 

4.56 (2H, s), 6.6-6.7 (IH, m) , 6.91 (IH, s) , 7.2- 
7.5 (2H, ra), 7.6-7.9 f3H, m) , 12.85 (IH, br s) 
APCI-MASS (m/z) : 432 (M+H*) 

30 (4) 1- (4-Fluorobenzyl) -1- [3- (pyrazol-3-yl)benzyl] -3- 

(2,4, 6-trif luorophenyl) urea 
mp : 204-206''C 

IR (KBr) : 3413, 3066, 1664, 1610, 1520, 1223 cm"^ 
NMR (DMSO-dg, 5) : 4.51 (2H, s) , 4.55 (2K, s) , 6.65 
35 (IH, d, J=2,3Hz), 7.10-7.50 (9H, m) , 7.55-7.90 
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10 



25 



30 



(2H, m), 8.46 (IH, s), 12.89, 13.30 (total IH, 
each br) 

APCI-MASS im/z) : 455 (M+.H+) 

(5) l-Cycloheptyl-i-[4-(2-(lH-tetrazol-5- 

yl ) phenyl ) benzyl ] -3- (2 , 4 , 6-trimethylphenyl ) urea 

IR (KBr) : 3408, 3310, 2924, 2856, 1620, 1605, 

1506 cm"l 

NMR (DMSO-d/:, 6) - l^-iftrnu 

"6' °> ■ -L.4-1.8 (12H, m> , 2.04 (6K, s) , 

2.20 (3H, s), 4.05-4.25 (IH, m) , 4.48 (2.H, s),' 

6.83 (2H, s), 7.04 (2H, d, J=7.9Hz), 7.23 (2K,' d, 

J=7.9H2), 7.5-7.8 (5K, m) 

FAB-MASS (m/z) : 509 (M+H+) 

15 Exammp 

To a solution of 1-cycloheptyl-l- [4- (4- 

fluorophenoxy)benzylJ-3-[2,4-bis(niethylsulfonyl)-6- 
inethylpyridin-3-yl]urea (3.04 g) in methanol (100 ml) was 
added sodium methanethiolate (315 mg) and the mixture was 
starred at 50-c for an hour under nitrogen. The mixture 
was cooled to 5'C and the precipitates were collected bv 
filtration, washed with methanol and diisopropyl ether and 
dried in vacuo to give 1-cycloheptyl-l- [4- (4- 

fluorophenoxy)ben2yl]-3-(2-methylsulfonyl-4-methylthio-6- 
methylpyridin-3-yl)urea (1.35 g) as a crystal. 

IR (KBr) : 3377, 3072, 2926,. 2858, 1657, 1572, 1498, 
1473 cm-1 

NMR (CDCl^, 6) • 1 5-7 i n 5h mi aa 

3' ^1 i.o ^.i (i^.H, m) , 2.44 (3H, s), 2.54 

f3H, s), 3.23 (3H, s), 4.1-4.3 (IH, n) , 4.55 (2H, 
s), 6.98 (IH, s), 6.9-7.1 (6H, m) , 7.35 (IK, d, 
J=8.6Hz) 



20 



Example ?^ 



To a stirred solution of l-benzyl-l- [3- (pyra2ol-3- 

yljurea 



35 yi)l^en2yl]-3-[2,4-bis(methylthio)-6-methylpyridin-3- 
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(1 g) in dichloromethane (8 ml) was added a solution of m- 
chloroperbenzoic acid (1.32 g) in dichloromethane (26 ml) 
at O-S'C. After stirring for one hour at room temperature, 
the mixture was washed with saturated sodium bicarbonate 
5 aqueous solution, water and brine, dried over magnesium 
sulfate, evaporated in vacuo. The residue was 
chromatographed on silica gel to give 1-benzyl-l- (3- 
(pyra2ol-3-yl)benzylJ-3-[2, 4-bis (methylsulfonyl) -6- 
methylpyridin-3-yl]urea (183.0 mg) and l-benzyl-l- (3- 
10 {pyra2ol-3-yl) benzyl] -3- (2, 4-bis (methylsul f inyl) -6- 
methylpyridin-3-yl]urea (235.6 mg) . 

l-Benzyl-l- [3- (pyrazol-3-yl)benzyl] -3- [2, 4- 
bis (methylsulfonyl) -6-methylpyridin-3-yl) urea 
15 IR (KBr) : 3344, 2924, 1655, 1493, 1313, 1238, 

1136 cm"^ 

NMR (DMSO-dg, 6) : 2.70 (3H, s), 3.32 (6K, s) , 4.52 
(4H, br s), 6.75 (IK, br s) , 7.20-7.85 (lOH, m) , 
8.13 (IK, s), 8.66 (IH, s) , 12.87, 13.22 (total 
20 IH, each br) 

APCI-MASS (m/z) ; 554 (M+H"^) 

l-Benzyl-l- [3- (pyrazol-3-yl) benzyl] -3- [2,4- 
bis (methylsulf inyl) -6-methylpyridin-3-yl ] urea 
25 IR (KBr) : 3217, 2922, 1651, 1495, 1236, 1038, 

960 cm"^ 

NMR (DMSO-dg, 5) : 2.60-2.80 {9K, m) , 4.42-4.75 {4K, 
m) , 6.71 (IH, br s), 7.15-7.85 (IIH, m) , 8.84, 
8.96 (total IH, each s) , 12.93, 13.35 (total IH, 
30 each br) 

APCI-MASS (m/z) : 522 (M+H"^) 



ExampIP 71 

To a solution of N-cyclohepcyl-4- ( 4- 
f luorophenoxyjbenzylamine (1.57 g) in toluene (40 ml) were 
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added 2, 4-dichloro-o-methyl-3-phenoxycarbonylaininopyridine 
(1.49 g) and triethylamine (1.52 g), and the mixture was 
stirred at lOO'C for 3.5 hours. The mixture was ooured 
into a mixture of ethyl acetate and ice water, and the 
5 separated organic layer was washed with brine, dried over 
magnesium sulfate and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel to give 1- 

cycloheptyl-l-(4-(4-fluorophenoxy)ben2yl]-3-{2,4-dichloro- 
6-methylpyridin-3-yl)urea (916 mg) . 

'^^^ 3^65, 3275, 3062, 2927, 2858, 1653, 1581, 
1543, 1497 cm-1 
NMR (CDCI3, 5) : 1.5-2.1 (12H, m) , 2.47 (3H, s) , 4.2- 
(IH, m), 4.53 (2H, s), 5.89 (IH, s), 6.9-7.1 
(6H, m), 7.14 (IH, s), 7.36 (2H, d, J=8.7H2) 
!:> APCI-MASS (m/2) : 520, 518, 517 (M+H+) 

ExaninlP pfi 

The following compounds were obtained according to a 
similar manner to that of Example 7, 8, 9, 10, 13, 14, 15 
20 16, 17 or 27. 

(1) i-Cycloheptyl-l-[4-{4-fluorophenoxy)ben2yl]-3-[ (2- 
methoxy-4-methylthio-6-methyl)pyridin-3-yl]urea 
IR (KBr) : 3371, 3064, 2926, 2856, 1666, 1585, 
1498 cm-i 

NM-R (CDCI3, 5) : 1.5-2.1 {12H, m) , 2.38 (6K, s), 3.79 
(3K, s), 4.2-4.4 (IH, m) , 4.52 (2H, si, 5.66 (IH, 
br s), 6.53 (IK, s) , 6.9-7.1 (6H, m) , 7.35 (IH, 
d, J=8.7Hz) 
30 APCI-MASS (m/z) : 524 (M+K-') 

(2) l-Benzyl-l-(4-{4-fluorophenoxy)ben2ylJ-3-(2-chloro-4- 
methylthio-6-methylpyridin-3-yl) urea 
IR (KBr) : 3294, 3061, 3030, 2924, 1651, 1576, 
1497 cm-1 
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NMR (CDCI3, 5) : 2.42 (3H, s) , 2.47 (3H/ s), 4.61 
(2H, s), 4.63 {2H, s) , 5.96 (IH, s),' 6.82 {IH, 
s), 6.9-7.1 (6H, m), 7.25-7.45 (7H, m) 

5 (3) l-Ben2yl-l-(3-(l-methylpyra2ol-4-yl)benzyl]-3-[2,4- 

bis (methyl thio) -6-methylpyridin-3-yl J urea 
mp : 137-138"C 

IR (KBr) : 3255, 2922, 1651, 1562, 1493, 1228, 
982 cni"l 

10 NMR (DMSO-dg, 6) : 2.42 (6H, s) , 2.47 (3H, s), 3.87 

(3H, s), 4.66 (2H, br s), 4.48 (2H, br s) , 6.90 
(IH, s), 7.13 (IH, d, J=7.4H2), 7.20-7.56 (8H, 
m), 7.81 (IH, s), 8.06 (IH, s), 8.29 (IH, s) 
APCI-MASS (m/z) : 504 (M+H"*") 

•15 

(4 ) 1-Cycloheptyl-l- (3- (l-methylpyrazol-4-yl)ben2yl] -3- 
[2, 4-bis (methylthio)-6-methylpyridin-3-yl}urea 
mp : 197-198°C 

IR (KBr) : 3290, 2924, 2854, 1653, 1485, 1227 cm-l 
20 NMR (DMSO-dg, 6) : 1.25-1.90 (12H, m) , 2.40 (6H, s) , 

2.45 (3H, s), 3.87 (3H, s) , 3.98-4.17 (IH, m) , 
4.48 (2H, br s), 6.87 (IH, s) , 7.15 (IH, d, 
J=7.5Hz), 7.27 (IH, dd, J=7.5, 7.5Hz), 7.38 (IH, 
d, J=7.5Hz), 7.52 (IH, s), 7.80 (IH, s) , 7.90 
25 (IH, br s) , 8.04 (IH, s) 

APCI-MASS (m/z) : 510 (M+H^) 

(5) 1- (2-Methoxybenzyl) -1- (3- (pyrazol-3-yl) benzyl ] -3- [2,4- 
bis (methylthio) -6-methylpyridin-3-yl] urea 
IR (KBr) : 3220, 2922, 1649, 1562, 1491, 1240 cm-- 
NMR (DMSO-dg, 5) : 2.41 (6K, s), 2.46 (3H, s), 3.73 
(3H, s), 4.44 (2H, br s), 4.53 (2H, br s) , 6.67 
(IH, br s), 6.88 (IH, s) , 6.90-7.05 (2H, m) , 
7.15-7.90 (7H, m), 8.19 (IH, br s) , 12.89, 13.30 
(total IH, each br) 



30 



35 
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APCI-MASS (m/z) : 520 (M+H+) 



35 



(6) ^:'^™xyb.n.yl,-l.,3.,p,„,„j.,^ ^ 

bis(methyUhicl-6-^ethylpyridln-3-yl,urea 

inp : 165-166**C 

(KBr, : 3400, 3248, 3099, 2926. 1664, 1483. 1225. 
1049 an-1 

,.^0-. 5, : 2.41 ,6H. . 3.„ s,. 3.75 

'3H . 4.46 ,2H, 4.50 ,2H, s,. 6.58- 

^■'2 (IH, m), 6.74-6.95 ,4H, u, . 7.15-7.85 ,6H 

^"1. 8.28 UH, 3K 12.87. 13.29 .total 1„. each 

APCI-MASS im/z) : 520 (M+H+) 
niethylthic,-6-methylpyricilr.-3-ylJurea 

I« <KBr, : 3230, 2922, 1647, 1576, 1497, 1338, 1279 

1232 

NMR (DMSO-d^, 6) • 7 ,cts > . 

6' . 2.45 {6h, s), 4.51 (4H, br s; 

6.57-6.70 [IH, m), 7.16 (IF 7 n 

' *'/ '.17-7.8o ,'IOH 

21'^ ^-^2 .:h, 3,, 12.89, 13.31 .total IH. ea^.J 

APCI-MASS (m/zl : 473. 480 (MtH*) 

<8) ;:'^-"=«en.yl,-i-C4-,4-fluorophenoxy,5en=yl,-3- 

!2.4-bis(methylthio)-6-,„et.hylpytldln-3-yl.u-ea 

: 130-131°C 

IR ^KBr) : 3404, 2995, 2924, 2833, 1674, 1610, 156. 

1493, 1250, 1211 cm-l 
NMR (CDCI3, 5) : 2.39 (3H, s, , 2.49 (3H, s,, . 5^ 
f3H, s), 3.81 (3H, s), 4.56 (2.H, s), 4.56 
s). 5.72 (IH, s), 6.64 (IH, s) , 6.85-7 1 :> (sh' 
ni). 7.20-7.38 (4H, m) 
APCI-MASS (m/2) : 564 (M+.H^) 
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(9) l-Benzyi-l- [4- (4-fluorophenoxy) benzyl } -3- (2, 4- 
dichloro-6-methylpyridin-3-yl ) urea 

IR (KBr) : 3302, 3066, 3032, 2924, 1639, 1581, 1543, 
14 97 cm"- 

5 NMR (CDCI3, 5) : 2.48 (3H, s), 4.53 {2H, s) , 4.64 

(2H, s), 6.05 (IH, br s), 5.9-7.4 (i4K, a-.) , 
APCI-MASS in/z) : 514, 512, 510 (M+H"^; 

(10) 1- (3-Phenylpropyl) -l-[4- (4-fluorophenoxy) benzyl] -3- 
10 [2, 4-bis (methyl thio) -6-niethylpyridin-3-yl] urea 

IR (KBr) : 3290, 2922, 1649, 1562, 1497, 1211, 
1093 cm"^ 

NMR (CDCI3, 5) : 1.92-2.13 (2H, m) , 2.38 (3K, s) , 
2.48 (3H, s), 2.49 (3K, s) , 2.68 (2K, t, 
15 J=7.7Hz), 3.39 {2K, t, J=7.6Hz), 4.57 (2K, s) , 

5.57 (IH, s), 6.63 (IH, s) , 6.87-7.10 {6H, m), 
7.10-7.37 (7H, m) 
APCI-MASS (m/z) : 562 (M-rH"^) 

20 (11) l-{2-Phenylethyl)-l-r3-(pyrazol-3-yl)benzyl]-3-[2,4- 
bis (methylthio) -6-methylpyridin-3-yl)urea 
IR (KBr) : 3209 (br) , 2922, 1647, 1562, 1491, 1338, 
1238 cm'^ 

NMR (DMSO-dg, 5) : 2.42 (6H, s), 2.4*7 [3r., si, 2.80- 
25 2.98 (2H, m) , 3.35-3.54 (2K, iti) , 4.44 (2K, s), 

6.65 (IH, br s), 6.90 (IK, s) , 7.1C-7.45 (7H, in), 
7.45-7.83 (3H, m) , 8.13 (IK, s) , 12.87, 13.30 
(total IH, each br) 

APCI-MASS (m/z) : 504 (M+H"^) 

30 

(12) 1- [ (S) -1-Phenylethyl] -1- [4- (4-f lucrophenoxy) benzyl] -3- 
[2, 4-bis (methylthio) -6-methylpyridin-3-yi] urea 
IR (KBr) : 3373, 3310, 297S, 2924, 1650, 1562, 1497, 
1246, 1211 cni"- 

35 NMR (CDCI3, 5) : 1.63 (3H, d, J=7.1Hzi, 2.27 .;3K, s) , 
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2.46 :5H, s), 2.47 (SH, s) , 4.27 (IH, d, 
J=17.2Hz), 4.5C (IH, d, J=i7.2H2), 5.53 {iH, si, 
5.75-5.92 (i.H-, .n; , 5.50 (IH, s; / 5. 83-7 . ID :6H, 
:n), 7.22-7.5C (7:-:, .-n; 

A?CI-iMASS in/z) : 546 

fa:i|=5 : -61. 0- (C =1.02, CKCi3) 

(13) 1- [ (R) -l-Phenylethyl j -1- [4- (4-f iucrcpher.cxy) benzyl j -3- 
I2,4-bis{n'.ethyithio)-c-n56thylpyridin-5-yl jurea 
IR (KBr; : 3369, 3309, 297S, 2924, 1659, 15c2, 1457, 

1246, 1211 C.T.-- 
.NMR (CDCI3, 0) : 1.63 (3K, ci, J=7.1H2;.. 2.57 :2r., s;, 
2.46 (3K, s), 2.47 (SH, s) , 4.27 (IH, d, 
J=17.2H2), 4.50 (IH, d, J=17.2H2), 5.53 (1h, s) , 
5.75-5.92 (iH, n) , 6.50 (IH, s; , o.B8-7.i: {6H, 
m), 7.22-7.50 (7K, n) 
A?CI-mSS (m/2) ; 548 (M+H"^) 

: x62.2- (C =1.02, C.HCi-,) 

( 14 ) 1-Cycloheptyl-l- [ 4- ; 4 -f iuorophenoxy) benzyl j -3- ; 4- 

c.hloro-2-methyithic-6-niethylpyridin-3-yl)urea 
IR (KBr) : 3371, 3275, 3062, 2926, 2856, 1653, 1560, 
1498 cm"- 

NMR (CDCI3, 5) : 1.4-2.1 (i2K, r.) , 2.44 (3H, s), 2.47 
(3H, £), 4.25-4.45 (IK, , 5.61 i'2H, s., 6.69 
(IH, s), 6.9-7.1 (6H, n), 7.37 (2H, d, J=S.6H2; 
APCI-M.J^S {ir./2) : 530, 528 (M+H^) 

(15) l-3en2yl-l-[4-(4-fluoropheno.xy;ben2ylj-3-;4-chlcro-2- 
s'.et:hylt.hio-€-raethylpyridin-3-yl)ure5 
:R (K3r) : 3275, 3062. 5030, 2924, 1645, 1560, 
1497 cir"^ 

mP. [CDCU, 5) : 2.46 (3H, s) , 2.49 (3H, s) , 4. 61 

(2H, s), 4.63 (2K, s) , 5.80 (IH, br s) , 6.5-7.1 
(7H, m) , 7.25-7.4 (7H, ir.) 
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APCI-MASS (m/2) : 524, 522 (M+H+) 

(16) 1-Cycloheptyl-l- [4- (4-bromophenoxy) benzyl] -3- [2- 
chloro-4-methylthio-6-methylpyridin-3-yl ] urea 

mp : 105-107°C 
5 IR (KBr) : 3379, 2926, 2854, 1668, 1579, 1483, 

1238 cm"^ 

NMR (CDCI3, 5) : 1.38-2.08 (12H, m) , 2.41 (3H, s) , 
2.48 (3H. s), 4.20-4.40 (IH, .t.) , 4.54 {2H, s), 
5.76 (IH, S), 6.82 (IH, s) , 6.82-6.93 (2H, m) , 
iO 6.95-7.08 (2H, m) , 7.32-7.50 (4K, iti) 

APCI-MASS (m/z) : 588, 590, 592 (M+R-*-) 

(17) l-3enzyl-l- [4- (4-broinophenoxy) benzyl] -3- [2-chloro-4- 
inethylthio-6-methylpyridir.-3-yl ] urea 

15 IR (KBr) : 3280, 3030, 2920, 1651, 1578, 1504, 1435, 

1236, 804 cm"^ 
NMR (CDCI3, 6) : 2.43 (3K, s) , 2.49 (3H, s) , 4.63 
(2H, S), 4.64 (2H, s), 5.93 (IH, s) , 6.84 (IK, 
s), 6.84-6.94 (2K, n) , 6.94-7.07 (2H, m) , 7.22- 
20 7.50 (9K, m) 

APCI-MASS (m/z) : 582, 584, 566 (M+H*) 

(18) 1-Cycloheptyl-l- [3- (pyrazol-3-yl) benzyl] -3- [2-chloro- 
4-methylthio-6-methylpyridin-3-yl]urea 

25 mp : 165-166°C 

IR (KBr) : 3205, 2926, 2856, 1624, 1572, 1491, 
804 cm"^ 

NMR (DMSO-dg, 5) : 1.30-1.90 (12H, iti) , 2.43 (6H, s) , 

4.00-4.18 (IH, m) , 4.53 (2H, br s), 6.55-6.67 

30 (IH, m), 7.12 (IH, s), 7.20-7.83 (5H, m) , 8.11 

(IH, br s), 12.85, 13.28 (total IH, each br s) 

APCI-MASS (m/z) : 484, 486 (M+H^^ ) 

Example 29 

The following compound can be obtained by treating 1- 
35 ben2yl-l-(3- (pyrazol-3-yl) benzyl] -3- [2, 4-bis (methylthic) -6- 
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inethylpyridin-3-yl] urea with hydrochloric acid or 
hydrochloride in a conventional manner. 

l-3enzyl-l- [3- {pyrazol-3-yl) benzyl] -3- [2, 4- 
bis (methyl thio) -6-methylpyridin-3-yl ] urea-hydrochloride 

5 

Sxample 30 

The following compound can be obtained by treating 1- 
benzyl-1- [3- (pyrazol-3-yl) benzyl ] -3- [2, 4-bis (methylthio) -6 
methylpyridin-3-yl]urea with sulfuric acid in a 
0 conventional manner. 

l-Benzyl-l- [3- (pyrazol-3-yl) benzyl] -3- [2, 4- 
bis (methylthio) -6-methylpyridin-3-yl]urea-sulfate 

ExamnlP 31 

5 The following compound was obtained according to .a 

similar manner to that of Example 19. 

l-Benzyl-l- [4- (4-fluorophenoxy)benzyl] -3- [2, 4- 
bis (methylsulf onyl ) - 6-methylpyridin-3-yl ] urea 

IR (KBr) : 3348, 3066, 3030, 2927, 1734, 1668, 1610, 
0 1583, 1497 cm~^ 

NMR (CDCI3, 6) : 2.67 (3H, s), 3.20 (3H, s), 3.32 

(3H, s), 4.6-4.7 (4H, m) , 6.9-7.1 (6H, m) , 7.3- 
7.5 (2H, m) , 7.62 (IH, br s), 7.88 (IK, s) 
APCI-MASS (m/z) : 598 (M+H"^) 
5 ExamalP 37 

The following compound was obtained according to a 
similar manner to that of Example 29. 

1-Cycloheptyl-l- [4- (4-f luorophenoxy) benzyl] -3- (2,4,6- 
3 trimethylpyridin-3-yl ) urea hydrochloride 

mp: 176-178'C 

NMR (DMSO-dg/ 6) : 1.35-1.9 (12H, m) , 2.32 (3H, s), 
2.52{3H, s), 2.65 (3H, s) , 4.1-4.3 (IH, m) , 4.53 
(2H, s), 6.95-7.4 (8H, m) , 7.61 (IK, s) , 8.30{1H, 
br s) 
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CLAIMS 

A compound of the formula : 

0 

1 II 3 

^ I 
A2 




wherein 

is a group of the formula 



(in which 

R^ is aryl which may have suitable 

substituent (s ) , or heterocyclic group which 
may have suitable substituent (s) / and 

C 
II 

Y is bond, lower alkylene, -C-, 

=CH-, -CONH-, (in which R*^ is lower 

alkyl), 

-NHSO2-/ -SO2NH-, -SO2NHCC- or -CONHSO9-); 
cr 

thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
thienyl, furyly isoxazolyl or chromanyl/ each of 
which may have suitable substituent (s) ; 

R^ is lower alkyl, lower alkoxy (lower ) alkyl, 

cycloalkyl, ar (lower) alkyl which may have 
suitable substituent (s) / heterocyclic group or 
heterocyclic (lower) alkyl, 

R^ is aryl which may have suitable substituent (s) or 
heterocyclic group which may have suitable 
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substituent (s) , and 
n is 0 or 1, 

and a pharmaceutically acceptable salt thereof, 

2. A compound of claim 1, wherein 
is a group of the formula : 



10 



15 



20 



25 



30 



35 



(in which 

is phenyl which may have 1 to 3 substituent (s) 
selected from the group consisting of 
halogen, lower alJcyl, di (lower) alkylamino, 
protected amino, cyano, heterocyclic group 
which may have mono (or di or tri)- 
ar (lower) alkyl, hydroxy, protected hydroxy 
and mono (or di or tri) halo (lower) al)cyl; 
or thienyl, pyrazolyl, imidazolyl, 
triazolyl, pyridyl, pyrrolyl, tetrazolyl, 
oxazolyl, thiazolyl, oxadiazolyl, 
piperazinyl, thiazolidinyl or 
methylenedioxyphenyl, each of which may have 
1 to 3 substituent (s) selected from the 
group consisting of lower alkyl, mono (or di 
or tri) ar (lower) alkyl and oxo; 



Y is bond, lower alkylene, -S-, -o-, -c-, =CK- 
-CONH-, -N-CO- (in which is lower'alkvl)' 

r7 



-NHSO2-, -S02*JK-, -SO2NHCO- or -CONHSO2-); 
or 

thiazolyl, imidazolyl, pyrazolyl, pyridyl. 
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thienyl/ furyl, isoxazolyl or chromanyl, each of 
which may have 1 to 5 substituent (s) selected 
from the group consisting of lower alkyl, 
hydroxy, protected hydroxy, phenyl, halophenyl, 
5 phenylthio and pyrrolyl; 

r2 is lower alkyl; lower alkoxy (lower) alkyl; 

cyclo {C3-C7) alkyl; phenyl (lower) alkyl which may 
have 1 to 3 substituent (s) selected from the 
group consisting of halogen, lower alkoxy and 

10 di (lower alkyl)amino; tetrahydropyranyl; or 

furyl (lower) alkyl; 
is. phenyl which may have 1 to 3 substituent (s) 

selected from the group consisting of lower alkyl 
and halogen; pyridyl or pyrimidinyl, each of 

15 which may have 1 to 3 substituent (s) selected 

from the group consisting of lower alkyl, lower 
alkylthio, halogen, lower alkoxy, lower 
alkylsulf inyl and lower alkylsulfonyl . 

20 3. A compound of claim 2, wherein 

is a group of the formula : 




(in which 

R^ is phenyl which may have 1 to 3 substituent (s) 
selected from the group consisting of 

30 halogen, lower alkyl, di (lower) alkylamino, 

acylamino, cyano, tetrazolyl which may have 
mono (or di or tri) phenyl (lower ) alkyl, 
hydroxy, lower alkoxy (lower) alkoxy and 
mono (or di or tri) halo (lower) alkyl; or 

35 thienyl, pyrazolyl, imidazolyl, triazolyl. 
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R 
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Pyridyl, pyrrolyl, tetrazolyl, oxazolyl, 
thiazolyl, oxadiazolyl, piperazinyl, 
thiazolidinyl or methylenedioxyphenyl, each 
of which may have one or two substituent (s) 
selected from the group consisting of lower 
alkyl, phenyl (lower) alkyl, triphenyl (lower) - 
alkyl and oxo; 



Y is bond, lower alkylene, -S-, -o-, -c-, =CH- 
-CONH-, -N-CO- (in which r7 is lower'alkyl)' 

r7 

-NHSO2-, -SO2NH-, -SO2NHCO- or -CONHSO2-); 
or 

thiazolyl, imidazolyl, pyrazolyl, pyridyl, 
thienyl, furyl, isoxazolyl or chromanyl, each of 
which may have 1 to 5 substituent (s) selected 
from the group consisting of lower alkyl, 
hydroxy, acyloxy, phenyl, halophenyl, phenylthio 
and pyrrolyl; 

is lower alkyl; lower alkoxy (lower) alkyl ; 

cyclo(C3-C7) alkyl; phenyl (lower) alkyl which may 
have one or two substituent (s) selected from the 
group consisting of halogen, lower alkoxy and 
di (lower alkyl) amino; tetrahydropyranyl; or 
furyl (lower) alkyl; and 
is phenyl which may have two or three 

substituents selected from the group consisting 
of lower alkyl and halogen; pyridyl or 
pyrimidinyl, each of which may have two or three 
substituents selected from the group consisting 
of lower alkyl, lower alkylthio, halogen, lower 
alkoxy, lower alkylsulf inyl and lower 
alkylsulfonyl. 
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4. A compound of claim 3, wherein 
is a group of the formula : 




(in which 

is phenyl; halopheny; lower alkylphenyl; 
di (lower) alkyiaminophenyl; lower 
alkylsulfonylaminophenyl; cyanophenyl; 
tetrazolylphenyl; (triphenyl (lower) - 
alkyltetrazolyl) phenyl; trihalo (lower) - 
alkylphenyl; phenyl having two lower alkyl 
and hydroxy; phenyl having two lower alkyl 
and lower alkoxy (lower) alkoxy; thienyl; 
pyrazolyl which may have lower alkyl or 
triphenyl (lower) alkyl; imidazolyl; triazolyl 
which may have one or two substituent (s) 
selected from the group consisting of lower 
alkyl and phenyl (lower) alkyl ; pyridyl; 
pyrrolyi; tetrazoiyl which may have lower 
alkyl or triphenyl (lower) alkyl; cxazolyl; 
lower alkylthiazolyl; lower alkyioxa- 
diazolyl; lower alkylpiperazinyl; 
dioxothiazolidinyl; or 
methylenedioxyphenyl] ; and 

O 

il 

Y is bond, lower alkylene, -S-, -0-, -C-, =CH-, 
-CONH-, -N-CO- (in which r"^ is lower alkvl) , 

h 

-NHSO2-/ -SO2NH-, -SOjNKCO- or -CONHSO2-); 
halophenylthiazolyl; phenylimidazolyl; 
phenylpyrazolyl ; phenylpyridyl ; 
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phenyl thiopyridyl ; pyrrolylpyr idyl ; 
phenyl thienyl; phenylfuryl; phenylisoxazolyl; or 
chromanyl having 4 lower alkyl and hydroxy; 
r2 is lower alkyl, lower alkoxy (lower) alkyl, 
cycio (C3-C7) alkyl, phenyl (lower) alkyl, 
halophenyl (lower) alkyl, lower 
alkoxyphenyl (lower) alkyl, di.dower 
alkyl) aminophenyl (lower) alkyl, tetrahydropyranyl 
or furyl (lower) alkyl, and 
is pyridyl having two lower alkylthio and lower 
alkyl-; pyridyl having halogen, lower alkyl and 
lower alkylthio; tri (lower alkyl) pyridyl; 
pyridyl having two lower alkoxy ana lower alkyl; 
pyridyl having lower alkoxy, lower alkylthio and 
lower alkyl; pyridyl having two lower alkyl- 
sulfinyl and lower alkyl; pyridyl having two 
lower alkylsulfonyl and lower alkyl; pyridyl 
having lower alkylthio, lower alkoxy and lower 
alkyl; pyridyl having lower alkylsulf inyl, lower 
alkylsulfonyl and lower alkyl; pyridyl having 
lower alkylthio, lower alkylsulfonyl and lower 
alkyl; pyridyl having two halogen and lower 
alkyl; di (lower) alkoxypyrimidinyl; or pyrimidinyi 
having two lower alkylthio and lower alkyl. 

5, A compound of claim 4, wherein 
R-"- is a group of the formula : 




(in which R^ is phenyl or halophenyl, and 
Y is -0-), 
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r2 is cyclo(C3-C7)alkyl or phenyl (lower) alkyl, 
R-^ is phenyl having two lower alkylthio and .lower 

alkyl; tri (lower alkyl) pyridyl; pyridyl having 
two halogen and lower alkyl; pyridyl having 
5 halogen/ lower alkyl and lower alkylthio; pyridyl 

having lower alkylthio, lower alkoxy and lower 
alkyl; pyridyl having lower alkylthio, lower 
alkylsulfonyl and lower alkyl; pyridyl having two 
lower alkylsulfonyl and lower alkyl; or 
10 pyrimidinyl having two lower alkylthio and lower 

alkyl; and 
n is 1 . 

6. A compound of claim 5, wherein 
15 is a group of the formula : . 

(in which R^ is halophenyl, and 
Y is -0-) , 
r2 is cyclo (C3-C7) alkyl, and 
R-^ is tri (lower alkyl) pyridyl; or 

pyridyl having two lower alkylsulfonyl and lower 
alkyl. 

A compound of claim 4, wherein 
is a group of the formula : 



20 



25 



30 



35 



(in which is pyrazolyl and 
Y is bond) , 
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R is phenyK lower )alkyl, lower 

alkoxyphenyl (lower) alkyl, halophenyl (lower) alkyl, 
di (lower) alkylaminophenyl (lower) alkyl or 
cyclo(C3-C7)alkyl, 
R^ is pyridyl having two lower alkylthio and lower 
alkyl; pyridyl having halogen, lower alkvl and 
lower alkylthio; or pyrimidinyl having two lower 
alkylthio and lower alkyl; and 
n is 1. 

8. A compound of claim 1, wherein 
R- is a group of the formula ; 



(in which r4 is pyrazolyl, and 
Y is bond) , 

20 R- is phenyl (lower) alkyl, and 

• R^ is pyridyl having two lower alkylthio" and lowe^ 
alkyl. 



9. A process for preparing a compound of the formula 



0 

R^-(CH2)n-N-C-NK-R3 
I2 



wherein 
R^ is a group of the formul 



a 



35 
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{in which 

is aryi which niay have suitable 

subsrituent (s) or heterocyclic group which 
may have suitable substiruenx: (s) / ar.c 

0 
!i 

Y is bond, lower alkylene, -S-, -C-/ =CK-, 

-CONK-, -N-CO-/ (in which is lower 

r7 alkyl), 
-NHSO2-, -SO2NH-/ -SOjNHCO- or -CONHSO2-) ; 
or 

thiazolyl, imidazolyl, pyrazolyl, pyridyl/ 
thienyl/ furyl, isoxazolyl or chronanyi, each of 
which may have suitable substituent (s) ; 
is lower alkyl, lower alkoxy (lower) alkyl, 
cycloalkylr ar (lower) alkyl which may have 
suitable substituent (s) , heterocyclic group or 
heterocyclic (lower) alkyl, 

R^ is aryl v/hich may have suitable substituent ( s ) or 
heterocyclic group which may have suitable 
substituent (s) , and 

n is 0 or 1, 

or a salt thereof, 

which comprises 

(1) reacting a compound of the formula : 



R--{CH9)^.-xNIK 
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Wherein r1, r2 and n are each as defined ^bove, 
or a salt thereof with a compound of the formula : 

0=C=N-R^ 

wherein is as defined above, 

or a salt thereof to give a compound of the formula 



O 

1 II o 

I2 



wherein r1, r2, r3 ^ ^^^j, defined above, 
or a salt thereof. 



or 



(2) subjecting a compound of the formula : 



R^- (CH2)n-NH 
1(2 



wherein R^, r2 and n are each as defined above, 
or a salt thereof and a compound of the formula : 

H2N-R3 

wherein R^ is as defined above, or a salt thereof to 
formation of ureido group to give a compound of the 
formula : 
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0 

1 II 
R^-{CH2)n-N-C-NH-R3 

I 9 

R- 



wherein r1, r2, r3 n are each as defined above, 

or a salt thereof, 

or 

(3) subjecting a compound of the formula : 



0 

R^-{CH2)n-N-C-NH-R| 
I2 



wherein R^, r2 and n are each as defined above, and 

Ra is pyridyl having two lower alkylthio and 
lower alkyl, 

or a salt thereof to oxidation reaction to give a 
compound of the formula : 

0 

1 II 7 

R-^-(CH2)n-N-C-NH-Rg 



wherein R-"-, R^ and n are each as defined above, and 
Rb is pyridyl having two lower alkylsulfonyl 
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10 



15 



and lower alJcyl; pytidyl having two 
lower alkylsulfinyl and lower alJcyl; or 
Pyridyl having lower alkylsulfony^, 
lower alkylsulfinyl and lower aiJcyi- 
or a salt thereof. ' 

cla'LT'"''"' --P-^^^on comprising a compound of 
a ohl " " ingredient, in association with 

a Pharmaceutxcally acceptable, substantiallv non-toxic 
carrier or excipient. " ^ 

11. A compound of claim 1 for use as a medicament. 

hvTelT. ^-^tment and/or prevention Of 
hypercholesterolemia, hyperlipidemia, atherosclerosis 
or diseases caused thereby which comorises 
administering an effective amount of a compound of 
Claim 1 to human beings or animals. 



20 13 



Use Of a compound of clai.. 1 for the manufacture of a 
medicament for treating and/or Preventing 
hypercholesterolemia, hyperlipidemia, atherosclerosis 
Of diseases caused thereby in human beings or animals. 



25 



30 



35 
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